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Traffic Evaluation

In order to assess the off-site traffic impacts associated with the two sites
under consideration for the commuter rail facility, existing traffic conditions
have been inventoried and evaluated. Existing conditions were projected to
represent the background traffic conditions expected in the build-out year of
2010. The 2010 background traffic conditions were also evaluated. Trip
generation and distribution for the two sites were estimated, and traffic was
assigned to the surrounding street system. The traffic operations associated
with the two “build” conditions were evaluated. Comparisons were made
between the 2010 background traffic conditions and each of the build
scenarios. The methodology and results of the projections, analyses, and
comparisons are presented in this chapter.

|
Existing Traffic Conditions

To assess existing traffic conditions in the project study area, an inventory of
the existing street system was conducted, traffic count data was collected,
accident data was reviewed, and capacity analyses were conducted at key
intersections.

Inventory of Existing Street System

Figure 1 shows the project area and the two alternative commuter station
sites. The “Pawtucket/Central Falls Station Site” is on the
Pawtucket/Central Falls line and is bounded by Broad Street, Clay Street,
Montgomery Street and Barton Street. The second site is triangular in shape,
referred to as the “P&W Yard Site,” and is bounded by Amtrak rail line to the
north and Conant Street to the west, and lies west and north of Pine Street
and Goff Avenue.

The traffic analysis for the comparison of the two sites was planned around
the key intersections in the vicinity of those locations. Given the urban
environment in Pawtucket and Central Falls, it is the intersections on the
street system that control traffic flow and the quality of traffic operations.
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For this phase of the study, traffic counts were taken and analyses conducted
at a total of sixteen intersections surrounding the alternative station locations.
The key intersections

The existing street conditions were inventoried on the streets surrounding
the two station station sites, utilizing the key intersections as reference points.
Table 1 summarizes the main characteristics of the roadways at the key
The characteristics noted include type of
traffic control, functional classification of the streets, adjacent land uses,
parking and pedestrian accommodations.

intersections in the study area.

Table 1
Summary of Key Characteristics
: Primary :
. Functional . Pedestrian
No. Intersection Classifications Langrléze In On Street Parking Accommodations
Roosevelt Ave Roosevelt Ave - Minor Parking is allowed on T;e:]ea;senaip;deensttg?n
1 Arterial, Cross St - Industrial Roosevelt Ave. No gnal equipmr .
& Cross St . . ; pedestrian phasing at this
Minor Arterial Parking on Cross St | .
ocation
Roosevelt Ave - Minor .
Roosevelt Ave . . Parking is allowed on
2 Arterial, Clay St - Commercial
& Clay St Local Street Roosevelt Ave & Clay St.
Parking is allowed on the
. Montgomery St - High St NB approach & on
3 glay e LAl Local Street, Clay St - Residential Clay St
Local Street No Parking on the High St
SB approach
Montgomery St | Clay St - Local Street, . : Parking is allowed on Clay
& & Clay St High St - Collector RESEEmIE] St & High St
No Parking on the
Montgomery St SB
Montgomery St - L
5 | Montgomery St | ool Street, Barton | Residential | 2PProach. parkingis
& Barton St St - Minor Arterial allowed on the
Montgomery St NB
approach & on Barton St.
No Parking on the
: Exchange St EB There is pedestrian
Exchange St - Minor o : X
6 Exchange St & Arterial, Montgomery Commercial approach. Parking is 5|gna! equipment and .
Montgomery St allowed on the Exchange | pedestrian phasing at this
St - Local Street .
St WB approach & on location
Montgomery St
Broad St - Principal No Parking on Broad St. . There IS pedestrian
Broad St & ' . ' signal equipment and an
7 Arterial, Cross St - Commercial No Parking on the Cross ! .
Cross St . . exclusive pedestrian
Minor Arterial St WB approach . :
phase at this location
Broad St - Principal .
8 goad St& Clay Arterial, Clay St - Commercial Pg:l:)lgg ISS; 2:'2;;6(18(;”
Local Street y
. There is pedestrian
Broad St - Principal . . X
Broad St & . ) . No Parking on Broad St & signal equipment and
9 Barton St Arterial, Barton St Commercial Barton St pedestrian phasing at this

Minor Arterial

location
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Goff Ave- Minor

Goff Ave/ Arterial. Broad St - There is pedestrian
Exchange St/ NN ; . No Parking on Goff Ave & signal equipment and
10 Principal Arterial, Commercial . ) .
Broad St/ L Broad St & Summer St pedestrian phasing at this
Summer St - Principal .
Summer St . location
Arterial
. There is pedestrian
Barton St & Bart_on St - Minor . No Parking on Barton St & signal equipment and
11 Arterial, Dexter St - Commercial . . .
Dexter St - ] Dexter St pedestrian phasing at this
Principal Arterial | .
ocation
. There is pedestrian
Goff Ave - Minor . . X
12 | SONASE | anena Dewert- | commeral | MOPHRPIT oA A | sne caupmentand
Principal Arterial P phasing
location
Main St - Principal There is no pedestrian
13 Main St & Pine Arterial. Pine SFt)- Commercial No Parking on Main St & signal equipment or
St L . Pine St pedestrian phasing at this
Minor Arterial .
location
. . There is no pedestrian
. Pine St - Minor . . . .
0| GreSis | avend chunSe- | commersa | NOPHOOEneSIE | Sgnal caupmentor
Minor Arterial p lan phasing !
location
wansia | Man L B No parkingan ineral | TDEre 50 et
15 | Mineral Spring : ' o Commercial Spring Ave. Parking is gnal equipi’ .
Spring Ave - Principal X pedestrian phasing at this
Ave . allowed on Main St .
Arterial location
Church St & Main St - Principal No Parking on Church St
16 Garden St Arterial, Garden St - Commercial & on the Garden St SB

Minor Arterial

approach

*Note: All streets have sidewalks on both sides
to accommodate pedestrians

= Unsignalized
Intersection

= Signalized
Intersection

Bus routes in the study area were inventoried. There are twelve bus routes
through Pawtucket. The primary origin/destination is the Roosevelt Avenue
stop near Main Street. The bus routes are summarized in Table 2.
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Table 2
Summary of Bus Routes
Number Sunday/
Bus of Stops Weekday Saturday Holiday
Route Description Origin/Destination along Route| Frequency | Frequency | Frequency
Hope Street/Roosevelt 3/hour during |Hourly during |1/hour during
42 |Hope Street Avenue 7 day day day
Charles Street/Roosevelt Limited runs
51 |Charles Street Ave. 7 in peak hours [No Service No Service
Dexter/Lincoln 1/hour during |1/hour during |1/hour during
75 [Mall Lincoln Mall/Roosevelt Ave. 8 day day day
Central Avenue/Roosevelt 1-3/hour 1-2/hour 1/1.5 hour
76 |Central Avenue |Ave. 3 during day  |during day during day
1-3/hour 1-2/hour 1/hour during
77 |Benefit/Broadway |Benefit St/Roosevelt Ave 5 during day  |during day day
Kennedy Plaza/Roosevelt 1/hour during [1/hour during |1/1.5 hour
78 |Beverage Hill Ave 10 day day during day
Mendon Rd/Saylesville
71=Broad St, Industrial Park/Roosevelt 1-2/hour 1/hour during |1/1.5 hour
71-99 |99=Providence |Ave 7 during day  |day during day
Mineral Spring 1-2/hour 1/hour during
73 |Mineral Spring Ave/Roosevelt Ave 5 during day |day No Service
1-2/hour 1/hour during
79 |Columbus Ave Coutney/Roosevelt Avenue 4 during day |day No Service
Armistice Blvd./Roosevelt 1-2/hour 1/hour during
80 |Armistice Bivd.  |Ave. 5 during day  |day No Service
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Existing Traffic Volumes

Traffic count data was collected in the project area. Manual turning
movement counts were collected at key intersections on weekdays in late
May and early June of 2006. The counts were collected in 15-minute
increments from 7-9 AM and 4-6 PM. A system wide peak hour was
identified as 7:45-8:45 AM and 4:15-5:15 PM. The existing count data for the
peak hours are shown in Figures 2 and 3 for the AM and PM peak hour
respectively.

Accident Analysis
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Accident data was requested from the Pawtucket Police Department and the
Central Falls Police Department. The Pawtucket Police Department provided
accident data for key intersections in the study area from January 1, 2003 to
September 25, 2006. The Central Falls Police Department provided accident
data for its key intersections for the period of January 1, 2003 to September
18, 2006. Table 2 summarizes the number of accidents that occurred at each
of the intersections under review:

Table 3
Summary of Accident Data

Number of accidents | Number of accidents

Pawtucket Intersections

over last 3.75 years per year
Dexter St & Goff Ave 37 10
Barton St & Dexter St 50 13
Broad St & Goff Ave 20 5
Barton St & Broad St 41 11
Exchange St & Montgomery St 11 3
Barton St & Montgomery St 4 1
Mineral Spring Ave & Main St 8 2
Church St & Pine St 21 6
Main St & Pine St 14 4

Number of accidents | Number of accidents

Central Falls Intersections

over last 3.75 years per year
Broad St & Clay St 43 11
Broad St & Cross St 38 10
Clay St & High St 15 4
Roosevelt Ave & Clay St 7 2
Roosevelt Ave & Cross St 20 5




Vanasse Hangen Brustlin, Inc.

Locations with five or more accidents in a twelve-month period are typically
selected for further study, as stated in the Transportation and Traffic
Engineering Handbook published by the Institute of Transportation
Engineers. Accident rates have been calculated for the locations with five or
more accidents per year. Accident rates provide a relationship between the
number of accidents at a particular location and the number of vehicles
passing through that location. Accident rates for intersections are expressed
as the number of accidents per million entering vehicles (MEV). Typically,
accident rates greater than 1.5 accidents per MEV warrant further

consideration. Table 4 summarizes the accident rates.

Table 4

Summary of Accident Rates

Accident
Rate
Intersection Number of | (Number of
Accidents accidents
per year per MEV)
Roosevelt Ave & Cross St 5.33 1.29
Broad St & Cross St 10.13 2.28
Broad St & Clay St 11.47 1.99
Barton St & Broad St 10.93 2.15
Broad St & Goff Ave & Summer St 5.33 0.83
Barton St & Dexter St 13.33 1.84
Dexter St & Goff Ave 9.87 1.49
Church St & Pine St 5.60 1.63
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As shown in Table 3, five intersections were found to have accident rates

greater than 1.5 accidents per MEV. These locations include:
* Broad Street & Cross Street
* Broad Street & Clay Street
* Barton Street & Broad Street
* Barton Street & Dexter Street

¢ Church Street & Pine Street.

The results of the accident analysis will be useful in the next phase of the
project when off-site improvements are being considered. Once a preferred
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station site has been idenitified, the intersections with high accident rates will
be reviewed and considered for off-site improvements if the proposed station
adds significant traffic to these intersections.

Capacity Analysis of Existing Conditions
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The 2006 AM and PM peak hour traffic conditions were analyzed in terms of
capacity analyses. The analyses were conducted for the key intersections.

The capacity analyses were conducted using the procedures contained in the
2000 Highway Capacity Manual (HCM). The adequacy of traffic operations
on any given section of roadway or at a particular intersection is expressed in
terms of its "level of service." The concept of level of service is a qualitative
measure describing operational conditions within a traffic stream and their
perception by motorists and/or passengers. A level-of-service definition
generally describes these conditions in terms of such factors as speed and
travel time, freedom to maneuver, traffic interruptions, comfort and
convenience, and safety.

For analysis purposes, level of service is expressed with letter designations as
a range of A through F, with "A" representing the best conditions and "F"
representing the worst. Level of service A can generally be described as a
condition of free flow with very little delay experienced by the driver, and
virtually no interference from other vehicles. Level of service F, on the other
hand, is a forced flow condition, with "stop and go" traffic, excessive backups
at traffic signals and undue delay and inconvenience to the motorists. Within
these two extremes, level of service C represents a condition of stable
operation.

Level of service (LOS) at an intersection is based on the average vehicle
delay. At a signalized intersection, LOS is as follows:

LOS A - less than 10 seconds
LOS B - 10-20 seconds
LOS C - 20-35 seconds
LOS D - 35-55 seconds
LOS E - 55-80 seconds
LOS F - greater than 80 seconds
The delay range for each LOS at an unsignalized intersection is as follows:

LOS A - less than 10 seconds
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LOS B - 10-15 seconds
LOS C - 15-25 seconds
LOS D - 25-35 seconds
LOS E - 35-50 seconds
LOS F - greater than 50 seconds

The results of the capacity analyses for the existing conditions are shown in
Tables 5-8 with Tables 5 and 6 displaying the AM peak hour results for the
unsignalized and signalized intersections, respectively, and Tables 7 and 8
showing the PM peak hour results for the unsignalized and signalized
intersections, respectively.

TABLE S

SUMMARY OF UNSIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS
AM PEAK HOUR

LEVEL OF SERVICE/AVGERAGE DELAY (Sec./Veh.)

UNSIGNALIZED 2006 2010 PAWT/CF P&W
INTERSECTIONS EXISTING NO-BUILD STATION SITE YARD SITE

1. ROOSEVELT ST & CLAY ST
CLAY ST EB B/11.1 B/11.2 B/12.1 B/11.4

2. CLAY ST & HIGH ST
CLAY ST EB B/10.9 B/11.0 B/12.3 B/11.1
HIGH ST SB LEFT A/0.3 A/0.3 A/0.2 A/0.3

3. MONTGOMERY ST & CLAY ST
MONTGOMERY ST NB RIGHT A/9.1 A/9.2 A/9.4 A/9.2

4. MONTGOMERY ST & BARTON ST

BARTON ST EB A/9.2 A/9.3 B/11.7 A9.3
BARTON ST WB A/9.8 A/9.8 B/10.6 A/9.8
MONTGOMERY ST NB LEFT AJ3.6 AJ3.6 AJ3.6 AJ3.6

5. BROAD ST & CLAY ST
CLAY ST EB D/34.2 E/47.9 F/121.2 F/67.6
BROAD ST SB LEFT A/8.4 A/8.6 A/8.6 A/8.6

6. CHURCH ST & GARDEN ST
GARDEN ST SB B/13.9 B/14.2 C/17.5 C/17.6
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TABLE 7

SUMMARY OF UNSIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS
PM PEAK HOUR

LEVEL OF SERVICE/AVERAGE DELAY (Sec./Veh.)

UNSIGNALIZED 2006 2010 PAWT/CF P&W
STATION YARD
INTERSECTIONS EXISTING NO-BUILD SITE SITE

1. ROOSEVELT ST & CLAY ST
CLAY ST EB B/13.3 B/13.5 C/l21.4 B/13.9

2. CLAY ST & HIGH ST
CLAY ST EB B/14.4 B/14.7 E/39.6 B/11.9
HIGH ST SB LEFT Al1.2 All1.1 A/ll1.1 A/ll1.1

3. MONTGOMERY ST & CLAY ST

MONTGOMERY ST NB RIGHT B/10.0 B/10.1 B/12.9 B/10.1
MONTGOMERY ST & BARTON

4. ST
BARTON ST EB B/10.7 B/10.8 B/13.0 B/10.8
BARTON ST WB B/10.6 B/10.7 B/11.0 B/10.7
MONTGOMERY ST NB LEFT AI3.7 A/3.8 A/3.8 A/3.8

5. BROAD ST & CLAY ST
CLAY ST EB D/26.4 E/36.0 F/102.2 E/37.5
BROAD ST SB LEFT A/9.2 A9.4 A/9.8 A/9.0

6. CHURCH ST & GARDEN ST
GARDEN ST SB C/l17.1 C/18.3 C/19.2 C/19.2
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TABLE 8
SUMMARY OF SIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS
P PEAK HOUR
LEVEL OF SERVICE/AVGERAGE CONTROL DELAY {Sec.Veh.}
SIGNALIZED 2006 2010 CFPAWT P&W
INTERSECTIONS EXISTING NO-BUILD RAIL SITE RAIL SITE

1. ROOSEVELT ST & CROSS ST

CROSS STEB B/10.3 Br10.4 Br10.4 B/10.4

CROBE STWH A9 Ar93 AMS 4 A9

ROOSEVELT AYE MB Bi12.4 B2y Bria.1 B/13.3

ROOSEVELT AVE 5B Br11.1 Br11.4 Br11.49 B/11.6

OYERALL INTERSECTION B/10.g Br11.0 Br12.0 B/11.3
2. MONTGOMERY ST & EXCHANGE ST

EXCHAMGE 5T EB AT AT AME A2

EXCHAMGE STWWH A2A AT AT A2Y

MOMNTGOMERY ST SH Da2.9 Di52.a Dig2.a Dia2.8

OYERALL INTERSECTION B/14.0 B33 Br13.3 B/11.3
3. BROAD ST & CROSS ST

CROS5 STWB 27 2 cizgr ci2aT cr2a.r

BROAD ST MNB A9E Br10.3 Ef64.9 B/10.3

BROAD ST SH B0 Br11.3 Br11.6 B/11.6

OWERALL INTERSECTION Br14.1 Br151 Di3v.o B/14.2
4. BROAD ST & BARTON ST

BARTOMN 5T EB Br19.4 iz20.1 202 201

BARTOMN ST WWH Br13.4 B34 Br13.4 B/13.4

BROAD ST NB B/10.4 Br10.g Br11.4 B/10.8

BROAD ST SH Bi14.2 Bris.4 248 Br1a’t

OYERALL INTERSECTION Br14.1 Br14.7 Br1a.6 B/14.8
5. BROAD ST & GOFF AVE/ EXCHANGE ST

GOFF AVE EB B123 Br124 Br13.4 B/17.5

EXCHAMGE STWWH 313 i34 6 Di3a9 Di36.1

BROAD ST NB EraT 4 EfBE.7 Foz7 Fo2r

BROAD ST SH Era8.4 Ef66.4 Fi114.3 Fi14.8

OWERALL INTERSECTION Dv431 D491 ETET E/T1.4
6. BARTON ST & DEXTER ST

BARTOMN ST EB i1 Dian.6 Dia21 Di40.6

BARTOMN 5T WWE 280 i30.2 3.8 /302

DEXTER 5T &8 Br12.4 Br13.2 Br13.2 B/13.2

DEXTER ST MB BT Frasy Frava Fras. 7

OWERALL INTERSECTION Cv40.8 D494 Dia0.6 Di49.4
7. DEXTER ST & GOFF AVE

GOFF AVE EB Cv40.8 Di3a.0 Di3t.h Ci33a

GOFF AVEWH Br14.6 Bria2 oi20.2 Ci25.8

DEXTER 5T 5B Dia2.g Di53.4 D534 Dia4.4

DEXTER ST MB Dv3e.T N30 Di36.0 Di3a.8

OYERALL INTERSECTION 334 i33.3 i34.0 Di34.8
8. MAIN ST & PINE ST

WAIN ST VB BT 4 Br7.g Br17.g B/17.5

PIME ST MH AAA AfG B Af5 8 A58

PIME 5T SB AB.0 AfE.2 Afg A8

OYERALL INTERSECTION AT AITS Al AG.3
9. CHURCH ST & PINE ST

CHURCH ST EB B/i12.0 Br12A Br12.2 B/12.2

PIME ST MH AT AT 2 AT 2 AT 2

OYERALL INTERSECTION A/9.6 AaT Aag A9.4
10. MINERAL SPRING AVE & MAIN ST

WMINERAL SFRIMG AVE EB Br15.g Bri6.2 Br16.2 B/16.2

MalM ST MB AfB.8 AT AT 2 AT

Waln 5T SB AG3 Afg.8 A9 B/101

OYERALL INTERSECTION A10.0 BA0G Br10.4 B/11.1
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______________________________________________________________|
Projected Traffic Conditions

Existing traffic volumes were first projected to represent 2010. Projected
ridership information was then used to estimate the trip generation for each of
the proposed station sites. The distribution of the station-related traffic was
estimated, and the traffic was assigned to the surrounding street network. The
future build scenarios were analyzed in terms of capacity analyses. The
methodol ogies employed and the results obtained are presented below.

2010 Background Traffic

Existing traffic volumes in the study area were projected to represent 2010 by
a two-step process. First, existing traffic volumes were increased by an
annual growth rate of 0.5% per year, which is a typical growth rate for an
urbanized area. The growth rate was recommended by the Rhode Island
Statewide Planning Program (RISPP) and was based upon growth analyses
that have been conducted in relation to the statewide traffic model.

Secondly, known developments in the area were identified. The Pawtucket
Department of Planning and Redevelopment noted the conversion of two
mills on Goff Avenue which will result in approximately 300 residential
units. Trip generation and distribution were estimated for these residential
units and the trips were superimposed on the traffic flow map for 2010. The
resultant 2010 traffic conditions are referred to as 2010 “background” traffic
and are shown in Figures 4 and 5 for the AM peak hour and the PM peak
hour, respectively.

Commuter Station Site-Generated Traffic
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The trip generation of the two proposed station sites was estimated based
upon the projected ridership for each site. A high and a low estimate of
ridership in the peak period were generated for each site. For the purposes
of the traffic analysis, the following assumptions were made:

* The peak period consists of two hours. The peak hour
comprises 60% of the peak period ridership,

* Vehicle occupancy rate is 1.1 persons/vehicle,

* The high estimate was used in the traffic analysis to provide a
conservative analysis,

* Of the trips generated, 84% are assumed to be park and ride
users. The remaining 16% of the transit riders are referred to as

12



Pawtucket/Central Falls Commuter Rail Facility Feasibility Sudy and Ste Analysis

“kiss and ride” users since they are dropped off and picked up
at the station.

In the peak hours, the two sites are expected to generate the following
traffic volumes:

Enter Exit
AM Peak Hour
Central Falls/Pawtucket Station Site 567 91
P&W Yard Site 655 105
PM Peak Hour
Central Falls/Pawtucket Station Site 91 567
P&W Yard Site 105 655

Trip Distribution

The trip distribution for the trips generated by each of the station alternatives
was estimated based upon the projected ridership information. Ridership
was estimated using the Rhode Island Traffic Analysis Zones (TAZ) of the
statewide model. The likely travel route for each of the TAZs with potential
ridership was identified. The amount of traffic on the routes to and from
each station was accumulated. The trip distribution is shown graphically in
Figure 6 for the Pawtucket/Central Falls Station Site and in Figure 7 for the
P&W Yard Site.

2010 Build Traffic Volumes

The trips expected to be generated by the Pawtucket/Central Falls Station
Site have been distributed to the surrounding street network for the AM and
PM peak hour conditions. The site traffic was then superimposed upon the
2010 background traffic. The resultant traffic volumes are shown in Figures 8
and 9.

Likewise, the trips expected to be generated by the P&W Yard Site were

distributed to the surrounding street system. The site generated traffic was
superimposed on the 2010 background traffic. Figure 10 shows the 2010 AM
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peak hour traffic volumes with the P&W Yard Site and Figure 11 shows the
2010 PM peak hour traffic volumes.

Capacity Analysis for Projected Conditions
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The projected 2010 traffic conditions at key intersections were analyzed in
terms of capacity analyses. The 2010 scenarios evaluated include:

* Background Traffic Conditions
e Build Pawtucket/Central Falls Station Site
e Build P&W Yard Site

The scenarios were each evaluated for the AM and PM peak hour conditions.
The results of the capacity analyses are summarized in Tables 5-8.

As the results indicate, the intersection levels of service at most of the
locations analyzed do not change significantly. Typically, LOS “D” and
better is acceptable in an urbanized area. At a number of the intersections
analyzed, the overall LOS reduces by one grade with the commuter station
traffic added. However, the resultant intersection LOS remains LOS “D” or
better.

There are two intersections that resulted in a LOS reduction to “E” or
“F”with the commuter station traffic, and the results were the same for each
of the proposed station sites. At the unsignalized intersection of Broad Street
and Clay Street, the Clay Street eastbound approach reduces from LOS “E”
to “F” in the peak hours with the station traffic. The overall LOS at the
signalized intersection of Broad Street/Goff Avenue/Exchange Street
reduces from LOS “D” to LOS “E” in the peak hours with the station traffic.

At the signalized intersection of Broad Street/Cross Street, the overall LOS
reduces two grades from LOS “B” to LOS “D” in the PM peak hour with the
projected traffic from the Pawtucket/Central Falls Station Site. This is due
largely to the increase traffic flow for the northbound left turn.

Based on the overall results of the capacity analysis, the projected station
traffic will influence traffic operations at key intersections surrounding the
sites. With the exception of the two intersections described above, the
resultant LOS at nearby intersections is acceptable. The traffic impacts
associated with each of the two station sites are very similar. When
compared, neither of the two proposed station sites results in superior traffic
operations.

The results of the capacity analyses are useful for identifying potential off-site
improvement locations. Improvements should be considered at the

14
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intersections of Broad Street/Clay Street and Broad Street/Goff
Avenue/Exchange Street for both of the station sites. If the
Pawtucket/Central Falls site is identified as the preferred site, then off-site
improvements may also be considered at Broad Street/Cross Street.

ndoc 15



\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

& <INEey
&
v
\ b %s,
8 N/
s Reey
N
PAWTUCKET / Py K
TRy >
Y
IS &
ENTRAL FALL ) S
&
STATION SITE PSR
Y ST/P[
Sy, <
R4 & U
%7’(/5 Uy
= UPE{; N
- o N
5
&
& @
0‘*05% 5 £
T V1] BLAKE
— — — — AL ke o
= € gy
. ST.
S AW FALL JACKSON || sT. Algy N
o ET N
WILC 5
PA & & 5
N ST, x/b 2 Koss,,
&8 — = Yy T
W §
& MILLER sl 5
o ST. ACKSTONE Ave,
_— o [ o
Q.
& & BLACKSTONE Avi
MANCHESTER = 5/, E.
P & W YARD SITE T Elown | 47 s
g @ May o
ST, o
%@«* HUMES 5/ s & ¥
S ST. N §~ &
S ” a % 5 &
> % 2 8
S 4 EXCHANGE ST, %
£ %
> N B
UNION | |ST. 2 s
N Q0 (\
© .
S, o
2 2
SN 2 e B
547/‘/5 ARWS
2 2 Y
Z — 2 < Ave, X
. E \<§/ ~ SL‘I ' N z
ST 2 N /8 & U3 /= o 5
(s] & ~ o Al &/ =2 c ) 3
" & € & /=2 z ) Z
0 > S <! o < )
EaRNY S w a m 3
BN @& = = %)
ST. 5 e} -
@ % [)Oﬂ
& WA
% & ‘(1\*‘} =
2 .
centRE ST Q w| /)& 1) . 2 3
& z el /)3 @ 2 Z s\ ¢
- & 2 = gz B . o) &) \pomt :
2 ~ < 5/ x A & N V] o 5
Z 2 st Ve a < 3 & Rour, z
% a\z STAR cnbrtn st JE q ¥ £ 3 o o
" Falikal < ¢§ " g g st.
2 ) — |5 3
NE- ‘ E g €R
WG R m e} ot
RSP ® = |2 JENKS ° £ 2 .
X [
G 8 ‘ S UNION ST, 5| WAy - Y Jorns?
A =z z
© & E
%) = .
C s} = HARRISON = St
© o 2 st b ST. 2 %@\\ 2
5 2l ol e ® G
2 g A - ) CEDAR RO oSt
St RN ST z
S < il 2
CAPITAL 0w &5 » » Z
- 2 E)
AVE- MARRIN ST. \ % DIVISION ) 2 @ <
& U5, ROUTE W BOWERS o - . 3
0ng 1. : 5
NeY LK S
oERRL SV GRACE ST. . P LN 2
= N z
1%
84 [0))
atack S* W?ny ST. y g A 2.
c a BROWN - < 2 o
: & 22
AR & DELAN 7 z = % V% PO
ARSON s, || - = 2 2 EY £ //snues ST. = 3
z z = = = 3 m ST, 2
S = m o . 2
JERRICK sT. || gy " 2 i 9 2 4 SPENCER
NA = g 2 z 9 @ ST, v
VEB iz z A ' . Woook )
B ST. N sy 9 g WINTER S,
. : St - o 027 R
. bl . O (g)
<. Map, K ' S 2
\;(’ Y sr N o & DN
D : z &/ e : A\
= Z /NG S
RANDALL = ) G S B, TOWER e
Z o %o NS - &
[} (3 N X /E KT R
P 4 /< 0 10 2 O
= QS e = o “0,
7y G o . D
Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis
Figure 1
R gy — Project Area
0 400 800 Feet



\\mabos\projects\09736.00\reports\Traffic\1073 TRAF-FIGS-VHBFORMAT.dwg Vanasse Hangen Br ustlin, Inc.

[&RN

—»> 373
54

WNte

o »w=
~

4 1L

244 —»

'\Ow

P
- STATION
SITE

w
o

S

MERY

>
o
MANCHESTER <

ST.

GRANT
HUMES ST.

MONTGO

P & W
YARD SITE

GEORGE sT.

10 N

e ke e

gl
117 «— | ¢

1S AdEIgINN

ANV

eIV

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

Figure 2

2006 AM Peak Hour Traffic
0 300 600 Feet Existing Conditions



\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

SITE

MANCHEST
ST.

HUMES
ST.

P & W
YARD SITE

GEORGE sT.

P
- STATION

~

147 —»

24Wi

ST.

B

IACKSTONE AVE,
%)

MERY

>
R %
£ =

GRANT
ST.

MONTGO

1S AdEIgINN

eIV

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

300

600 Feet

Figure 3

2006 PM Peak Hour Traffic
Existing Conditions




\\mabos\projects\09736.00\reports\Traffic\1073 TRAF-FIGS-VHBFORMAT.dwg Vanasse Hangen Br ustlin, Inc.

ST.

P
- STATION
SITE

B

IACKSTONE AVE,
%)

MERY

>
o
MANCHESTER <

ST.

GRANT
HUMES ST.

MONTGO

P & W
YARD SITE

GEORGE sT.

10 «©

e ke [

gl
119 <«— | ¢

1S AdEIgINN

ANV

eIV

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

Figure 4

2010 AM Peak Hour Background Traffic
0 300 600 Feet



\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

SITE

ST.

HUMES
ST.

P & W
YARD SITE

GEORGE sT.

P
- STATION

MANCHESTER

ST.

B

IACKSTONE AVE,
%)

MERY

3
x
<
=

GRANT
ST.

MONTGO

1S AdEIgINN

eIV

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

0 300 600 Feet

Figure 5
2010 PM Peak Hour Background Traffic




\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

& <INEey
&
\ v !
b
0,
é D8, s
s Reey
AR >
M N
Treer S
- N
&
&
2) w
~ P,
3 5 S0
/\/T/P,q &
N
'/F/Q/g g Mu,;q s
Reer /)5
- N
Q
S
&
& PAWT./CF §
& STATION z ~
2 SITE z B || ace
— — — gL =" " o1
= € gy
ST
JACKSON ST.
: A
N 4y,
e
%) Kos,
Y Uy
S
_—— 5
/ &‘
B
f creste g LACKSTONE AVE.
ST. 2 )
2/ LGRANT & gy @é\
=
S ST. % %
8% 5 553 &
ST. - IS &
'IMMEDIATE 5 €
S
&
EXCHANGE sT, ‘/cé
Z,
®
+ st
e
<
M{N\\ST\C
N
&
T § =
&/ =2
3 &/ /%%
2 w
ST 5 13
4
o) I
=
%) & Q
centRE ST ol &
T 15 o
z & N @
- = z T X
2 - &/ /x N ¥
Z % %) O & 2 Q
B z - X J )
o alz < §'
A : Q
WINERA- JENKS
& S UNION ST, a WAY
=
[ 2 = =
2 5] = HARRISON H
© el vl St % ST 2
= » z 3
5 > %) a
OQ ) Z = ROUTE 95 x)N\S\ON
' 3 CEDAR
St ST
S ) 2
CAPITAL 0w &5 2 2
.ANE I DIVISION S >
= MARRIN_ST. n ! =z w, o
1 A
WA US. ROUTE B\ 2 - . 5
NCY A =)
oERRL SV GRACE ST. ) 2
= z
1%
ap, 9
TR St AVEN@ ST. " = ot
c 0 BROWN - 2 2
. z ; a = PN
ARSON sT. |\&, = = © ‘Eo DELANEY L%’ JAMES ST.|| & £
< I z = = % " ST
S; El @ m o .
ERRICK s7, |2 sy n 2 o i 2 4 SPENCER
NA = g 2 z 9 @ ST, v
A z 4 : 3 000V Py
YEBB sT. Yoy o v S|l | WINTER W %
~ = St S
9 ST. ® )
< Mapy L : O 25
}\\Q’ yST. ~ év . o L . >
= 4 A
RANDALL 2 2 o, S0 TOWER &
Z = Lol NS X S
A . Oy SIS =3 wMU‘ X
ul @ I/ 2B TIE) > O
= e, e = o %0,
Ao, < = o . D
Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis
Figure 6
-_ Trip Distribution for
0 400 800 Feet

Pawtucket / Central Falls Station Site



\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

- 1 ~INEEy
€
\ v !
W
0,
s Reey
AR >
M N
Treer S
- N
L
&
2) w
~ P,
$ fST/P[
C@V [2)
R Ny
U 4 I
%7/"5 9 ey Sy
= PE{; N
- o N
5
&
& PAWT./CF §
& STATION z ~
5 SITE : % e
p— — —— 3 - ke S7. Lay,
— £ R ENC
ST
JACKSON ST.
AL
N 4y,
=
.
5 &) Ko
3§ & SSUTN
5
_— 3
RLACKSTONE ave
/ > >(,3
g z BLACKS
MANCHESTER ¥ 2/, TONE' AVE.
st g NE .
o B
g by © &
HUMES ) s & ©
ST Z s )
R > N C
% g &
S
&
EXCHANGE ST, ‘/cé
%
% st
e
3
1sT\C
547/‘/5 PRW
S
0§2‘5
3 &/ /%%
ua} o W
2%
ac
9 IMMEDIATE . ~
=
; ¢
ST 2 5
\\_’ /AREA
& z S .
o N = & LN ¢ o
2 < S A S
Zz = O Q
2 2 . s A\ 9 £ $ 8
o) a\z STA a CHURCH ST. 35’
4 | % =z ’
N ; 2
" JENKS
= |8 5 >
q = & UNION | (WAY
= =z 1%}
[~ (=
o HARRISOf z
Y ST E(UJ’
2 ” » & .
4] Z 4 = ROUTE E x)N\S\ON
53
O 0
> &/ e <
CAPITAL 0 ¥ &//& e 2
T . 2. &)
AVE- MARRIN ST. \ % DIVISION E3 @ <
O . ROUTE & - 7
: )\ 2, S
oY A (o)
¥ oERRL SV GRACE ST. . 2
= z
[%]
ap, @
. W = A .
usidex st e ST. " = St
C 0 BROWN S 9
. z ; a = PN
ARSON sT. ||y < - o DELANEY 2/ james ST | & &
< Ed = < = % & ST v
= > = a8 A
JERRICK s7. |4 My |17 z 2 g 2 a SPENCER
. L (923 z
Na = g 2 z 9 @ ST, v
A z a ‘ 3 WoooV )
VEBB ST, W s, 0 g WINTER (X
. 4 St ” o Y
: b : © <
& Mgy év & Oc;?‘\o )m)
N Sz, 5 &/ o st. « PO
= N ~od
% =) &) S ER )
RANDAU = 2 &*”5% S S{Q é = TOW X ;}\@
% D Y e 3l° KTER &
= L Sy /V‘“/g /< 2 Is) TioeY %, D
= Shp, - = = Dy, )
Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis
Figure 7
-_ Trip Distribution for
0 400 800 Feet

P & W Yard Site



\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

N
95

— 585

WNte

o »w=
)

253
~
N
oy L)
443 —»

'\Ow

o
o

P & W
YARD SITE

<« 109 =
10 ©

gl
119 «— | ¢

1S AdEIgINN

ANV

1S H

15 JouANNO?

N

%%y

GEORGE sT,

P
- STATION

MANCHESTER

SITE

S

MERY

3
x
<
=

ST.
GRANT

HUMES ST.

MONTGO

eIV

0 300

600 Feet

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

Figure 8

2010 AM Peak Hour Traffic
Pawtucket / Central Falls Station Site



\\mabos\projects\09736.00\reports\Traffic\1073 TRAF-FIGS-VHBFORMAT.dwg Vanasse Hangen Br ustlin, Inc.

P
- STATION
SITE

S

MERY

>
o
MANCHESTER <

ST.

GRANT
HUMES ST.
ST.

MONTGO

P & W
YARD SITE

GEORGE sT.

1S AdEIgINN

eIV

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

Figure 9

2010 PM Peak Hour Traffic
0 300 600 Feet Pawtucket / Central Falls Station Site




\\mabos\projects\09736.00\reports\Traffic\1073 TRAF-FIGS-VHBFORMAT.dwg Vanasse Hangen Br ustlin, Inc.

i pa il

o »w=

6o

ST.

oy L)

a1 292 —»

(=]

'\Ow

P
- STATION
SITE

B

IACKSTONE AVE,
%)

MERY

3
x
MANCHESTER <

ST.

GRANT
HUMES ST.

MONTGO

P & W
YARD SITE

GEORGE sT.

1S AdEIgINN

eIV

0 300

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

Figure 10

2010 AM Peak Hour Traffic
600 Feet P & W Yard Site



\\mabos\projects\09736.00\reports\Traffic\1073TRAF-FIGS-VHBFORMAT.dwg

Vanasse Hangen Brustlin, Inc.

SITE

ST.

HUMES
ST.

P & W
YARD SITE

GEORGE sT.

P
- STATION

MANCHESTER

ST.

B

IACKSTONE AVE,
%)

MERY

3
x
<
=

GRANT
ST.

MONTGO

1S AdEIgINN

eIV

Pawtucket/Central Falls Commuter Rail Facility
Feasibility Study and Site Analysis

300

600 Feet

Figure 11

2010 PM Peak Hour Traffic
P & W Yard Site




Pawtucket/Central Falls Commuter Rail Facility Feasibility Sudy and Ste Analysis

Traffic and Parking Analysis

The information presented previously in the chapter on “Traffic Evaluation”
has been used to identify parking and traffic impacts related to the rail
station itself and the transit-oriented development. Available parking within
a quarter-mile radius of the proposed rail site has been inventoried. Off-site
traffic improvements have been developed.

Parking Survey

A vparking survey was conducted for the proposed site of the
Pawtucket/Central Falls Commuter Rail Facility. The parking survey was
conducted on May 30, 2007 between 9 AM and 4 PM. The parking survey
was conducted in a one-quarter mile radius of the train station. The survey
area is shaded below.
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The inventory did not reveal off-street public parking areas. The off-street
parking in this area consisted of private property serving the adjacent
residential and commercial sites. There were no off-street parking areas
available for general public parking.

There are a total of 561 on-street parking spaces within one-quarter of a mile
of the proposed rail station. The on-street parking serves both the residential
and the commercial land uses. The on-street parking spaces were identified
on a block-by-block basis. The inventory revealed several locations with
“time restricted” on-street parking. A summary of the on-street parking is
provided in Table 1 below.
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Pawtucket/ Central Falls Commuter Rail
Summary of Parking Inventory

Total Number of Spots
Number of with Parking Posted Parking
Street Spots Restrictions Restrictions
Pacific Street 28
Handicap Parking
Central Street 33 2 Only
Cross Street 18
Jenks Street 12
19 1 Hour Parking
Clay Street 66 2 Nurses Parking Only
Nickerson Street 18
Jackson Street 18
Barton Street 27 6 3 Hour Parking
Miller Street S
Blackstone Avenue 0
Manchester Street 0
Grant Street 8
Mason Beatty
Street 0
Humes Street 13 5 1 Hour Parking
Cherry Street 15
Mason Street 0
Olive Street 18
Hawes Street 29
13 1 Hour Parking
Broad Street 67 3 2 Hour Parking
Railroad Street 22
10 3 Hour Parking
9 2 Hour Parking
Montgomery Street 62 9 1 Hour Parking
4 15 Minute Parking
Elms Street 5
4
3 2 Hour Parking
High Street 51 3 1 Hour Parking
1 Handicap Only
Parking
Darrow Street 11
St. Mary's Way 0
7 15 Minute Parking
Roosevelt Avenue 35 3 90 Minute Parking
TOTAL: 561 116
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GRA notes that in the non-residential areas, there are signs posted which
read “NO PARKING TOW ZONE, MONDAYS 8 AM TO 3 PM, APRIL-
NOVEMBER, STREET SWEEPING.” These signs are generally ignored by
the public.

Traffic Analysis

The traffic analysis conducted for this project has included the inventory and
evaluation of existing traffic conditions, the projection and evaluation of 2010
background traffic volumes, trip generation, distribution, and assignment for
the proposed commuter rail sites, and an evaluation of the traffic operations
associated with the two rail sites under consideration. These analyses are
described in detail in the chapter on “Traffic Evaluation.”

Since the initial traffic evaluation, the Pawtucket/Central Falls Station Site
has been identified as the preferred alternative. The traffic analysis described
herein involves conceptual improvements aimed at mitigating the traffic
impacts of the preferred alternative rail site.
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Potential Locations for Improvements

In selecting the locations for potential improvement, the results of the
accident and capacity analyses were considered. Key intersections in the
study area with accident rates greater than 1.5 accidents per million entering
vehicles (MEV) were identified. Of these locations, the intersections that will
be affected by the proposed rail station were identified as potential
improvement locations. These include:

* Broad Street/Cross Street

* Broad Street/Clay Street

* Broad Street/Barton Street
* Barton Street/Dexter Street

Capacity analyses were conducted for key intersections in the study area for
a number of scenarios including the projected 2010 traffic volumes with the
proposed commuter rail station at the preferred site. Based upon the
capacity analysis results for that scenario, key intersections with poor Levels
of Service projected were identified as potential locations for improvements
and included:

* Broad Street/Clay Street
* Broad Street/Goff Avenue/Exchange Street

Key intersections in the project area at which Level of Service declined by
more than one level were also identified as potential locations for
improvements. One intersection was identified and included:

» Broad Street/Cross Street

Proposed Conceptual Traffic Inprovements

A wide range of traffic improvements were considered for the locations cited
in the previous section. For example, traffic signal installations, conversion
to one-way streets, signal coordination, the provision of additional capacity,
and pedestrian improvements were considered. The overall benefit of each
improvement was assessed and the various improvements were compared.
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The improvements that achieved the greatest traffic benefit were
recommended.

The proposed train station is expected to draw traffic from various directions.
The trip distribution was discussed in detail in the Chapter on Traffic
Evaluations. Within that chapter, a graphic entitled “Trip Distribution for
Pawtucket/Central Falls Station Site” shows the dispersion of traffic as
relates to the station site. The distribution occurs fairly evenly in a radial
manner and as such, the impact of the additional traffic is also fairly evenly
dispersed. There is not any one area of the City street system that bears the
burden of impact. As a result, traffic operations in the project area are
generally at adequate Levels of Service for an urbanized area even with the
additional traffic expected to be generated by the rail station.

There are two intersections with poor levels of service and improvements are
recommended at each of these intersections.

The intersection of Broad Street/Goff Avenue/Exchange Street is expected to
operate at LOS “E” during the peak hours with the rail station traffic. This
intersection carries large volumes of traffic. With the exception of the Broad
Street southbound approach, each approach has at least two approach lanes.
If the Broad Street southbound approach were to be widened to
accommodate two approach lanes at this intersection, the overall intersection
LOS would improve to LOS “C.” This improvement is recommended. Note
that right-of-way may be required to implement this traffic improvement.

The intersection of Broad Street/Clay Street is currently unsignalized and by
2010, the side street approach is expected to reach capacity. With the rail
station traffic, the Clay Street approach will reduce to LOS “F.” Signalization
was considered at this intersection. The Federal highway Administration
(FHWA) publishes warrants for the installation of traffic signals in the
Manual on Uniform Traffic Control Devices (MUTCD). The warrants are
based upon a variety of factors including traffic volumes, lane arrangements,
speed, pedestrian activity, systems, and accident history. Due to the limited
data available for this location, all of the warrants could not be evaluated.
The intersection does meet the Peak Hour Warrant based upon the 2010 peak
traffic volumes with the rail station. Based on this and the potential of this
intersection to operate as part of a coordinated signal system, traffic signal
installation is recommended for Broad Street/Clay Street.

Furthermore, Clay Street intersects Broad Street between two signalized
intersections; Broad Street at Barton Street and Broad Street at Cross Street.
The three intersections were evaluated for signal coordination.
Coordinatability analysis reports were run for these intersections.
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Coordinatability factors range from 0 to 100 and the higher the factor, the
more beneficial the coordination. Coordination is generally recommended
for locations with coordinatability factors greater than 50. The factors are
based on a number of elements including travel time, storage space, main
street volume, cycle length increases, and the proportion of traffic in the
platoon. The coordinatability factors for these intersections were between 65
and 81 in the AM peak hour and between 70 and 100 in the PM peak hour.
Based upon these results, signal coordination on Broad Street at Barton
Street, Clay Street and Cross Street is recommended.

Pedestrian access is good throughout most of the study area. The major
roadways have adequate sidewalks and most of the traffic signals have
pedestrian signal heads and phasing. At the intersection of Broad
Street/Clay Street, crosswalks should be painted and the proposed traffic
signal should include pedestrian signal heads and pedestrian phasing.

The locations of the recommended conceptual traffic improvements are
presented on Figure 1. The improvements were evaluated in terms of
capacity analyses. The results were compared to the previously projected
Levels of Service (LOS) and are shown in the following table.
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TABLE 1

SUMMARY OF SIGNALIZED INTERSECTIONS CAPACITY ANALYSIS RESULTS

2010 with Pawtucket/Central Falls Station Slte

LEVEL OF SERVICE/AVGERAGE CONTROL DELAY (Sec./Veh.)

AM PEAK PM PEAK
without with without with
SIGNALIZED improvements improvements improvements improvements
INTERSECTIONS
BROAD ST & CROSS ST
CROSS STWB C/21.7 E/78.1 C/28.7 E/77.5
BROAD ST NB D/45.3 D/47.1 E/64.9 D/36.2
BROAD ST SB B/12.2 A/9.9 B/11.6 B/12.6
OVERALL INTERSECTION C/26.4 D/37.9 D/37.0 D/36.2
BROAD ST & CLAY ST
CLAY ST EB unsignalized C/25.6 unsignalized C/31.2
BROAD ST SB intersection A/3.6 intersection A/8.1
BROAD ST NB A/5.8 A/5.5
OVERALL INTERSECTION A/9.3 B/10.0
BROAD ST & BARTON ST
BARTON ST EB B/17.5 B/18.1 C/20.2 C/33.2
BARTON ST WB B/13.1 B/13.7 B/13.4 B/18.0
BROAD ST NB B/10.3 B/17.9 B/11.4 B/15.7
BROAD ST SB B/13.3 B/11.9 C/24.8 B14.5
OVERALL INTERSECTION B/12.9 B/15.7 B/18.6 B/19.0
BROAD ST & GOFF AVE/ EXCHANGE ST
GOFF AVE EB C/33.5 C/27.3 B/13.5 B/11.8
EXCHANGE ST WB D/54.8 C/20.8 D/35.9 C/31.9
BROAD ST NB E/71.6 C/33.8 F/102.7 D/39.9
BROAD ST SB E/76.6 D/50.9 F/114.3 D/50.2
OVERALL INTERSECTION E/58.0 C/32.5 E/76.7 D/36.3
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As the results indicate, the recommended improvements result in adequate
levels of service at these intersections based upon 2010 traffic volumes with
the commuter rail traffic. Note that the signal coordination on Broad Street at
Barton Street, Clay Street, and Cross Street results in a slight decrease in
overall Level of Service at Cross Street. The timings of the coordinated signal
system are set to optimize the main street traffic flow. Sometimes the traffic
operations of the minor street are sacrificed for the good of the arterial flow
when a system is coordinated. The LOS on Broad Street through the
coordinated signal system is as follows:

Arterial Level of Service — Broad Street

Northbound Southbound
AM Peak Hour LOS “D” LOS “C”
PM Peak Hour LOS “D” LOS “C”

Additional improvement concepts were considered. For example, the
conversion of two-way roadways to one-way traffic was considered to
consolidate conflict points and to possibly allow more on-street parking.
However, the benefits of such conversions were outweighed by the impacts
to the surrounding community.

While most of the recommended improvements were identified based upon
the results of capacity analyses, improvements were also considered for
intersections with a high occurrence of accidents. As discussed previously,
four intersections were identified as potential improvement locations based
upon the accident rates. Recommendations have been proposed at three of
these intersections including Broad Street/Barton Street, Broad Street/Clay
Street, and Broad Street/Cross Street. These three intersections are in close
proximity to the proposed rail station and will be affected by the traffic
generated by the commuter rail station.

The fourth intersection with a high accident rate is Barton Street/Dexter
Street. Although this intersection is not in the immediate proximity of the
proposed commuter rail station, it will carry some additional traffic
generated by the rail station. The additional traffic does not reduce the
intersection Level of Service as shown previously in the “Traffic Evaluation”
chapter. Based upon the existing conditions and accident history, further
study of Barton Street/Dexter Street is recommended. Collision diagrams
should be prepared to determine whether there are discernable patterns of
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accidents at this location. The need for the additional studies at this
intersection is not a result of the proposed commuter rail station.

In summary, the traffic recommendations are:

* Signalize Broad Street/Clay Street. Install crosswalks and provide
pedestrian phasing.

» Coordinate the traffic signals on Broad Street at Barton Street, Clay
Street, and Cross Street.

* Increase the capacity of the Broad Street southbound approach at Goff
Avenue and Exchange Street.

* Conduct a safety analysis at the Barton Street/Dexter Street
intersection.
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Appendix E: Financial Backup
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URS

OPTION 1 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - REUSE EXISTING STATION

PROJECT NO.: 10160343 Prepared By: J. Cash Date: 11/6/2006
Checked By: D. Peterson Date: 11/6/2006
Item No./ DESCRIPTION QTY UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST
Section
1 Renovate Existing Station Structure 34,380 SF 175|$ 6,016,500 | $ 6,016,500
Includes:
External renovation of building envelope
Interior renovation of building finishes
Renovation of building utilities
2 Structural Strengthening of Building 1 Lump Sum 1,800,000 | $ 1,800,000 | $ 1,800,000
Includes:
Repair of Building Support Girders Over Tracks
Repair of Building Floor Slabs
3 New Parking Garage 735 Spaces 23,000 | $ 16,905,000 | $ 16,905,000
(7 Levels / 735 Cars)
4 New Train Platforms 1,600 FT 1,200 [ $ 1,920,000 | $ 1,920,000
2@ 800 Ft. ea w/ Canopies)
5 Relocate Catenary Supports 26 EA 43,100 | $ 1,120,600 | $ 1,120,600
6 Track Signals and Communication 1 Lump Sum 125,000 | $ 125,000 | $ 125,000
Includes:
High Speed Train Passenger Warning System
7 Civil 1 Lump Sum 1,312,850 | $ 1,312,850 | $ 1,312,850
Includes:
Street Work
Sidewalks
Utilities
Landscaping
Parking Lot Surface
8 Retaining Walls 1 Lump Sum 1,011,000 | $ 1,011,000 | $ 1,011,000
Along East Side of Track #2
Along Portion Of West Side of ROW
Backfill For Comercial Sites
9 Modification of East Wing of Existing Station to Allow Platform 1 Lump Sum 520,200 | $ 520,200 | $ 520,200
Shoring of Existing Building
Demolition of Existing Wall/Foundation
Rebuild Station Wall
10 Replace Existing Clay Street Bridge 1 Lump Sum 2,654,000 | $ 2,654,000 | $ 2,654,000
11 Replace Existing Jenks Street Bridge 1 Lump Sum 2,654,000 | $ 2,654,000 | $ 2,654,000
12 Replace Existing Cross Street Bridge 1 Lump Sum 2,654,000 | $ 2,654,000 | $ 2,654,000
13 RR Insurance Premiums 1 Lump Sum 50,000 | $ 50,000 | $ 50,000
14 AMTRAK Delay/Permit Costs 1 Lump Sum 5,000 | $ 5,000 | $ 5,000
15 Hazmat Removal 1 Lump Sum -1$ -1 $ -
16 Off Site/Entrance Traffic Improvement 1 Lump Sum -1$ -1 % -
Sub-Total Cost $ 38,748,150
Add: 30% Contingency $ 11,624,445
20% Design $ 7,749,630

TOTAL COST:

8 5823000

Assumptions:

1. Land acquisition costs not included
2. Parking garage has 3 levels and 315 parking spaces

3. Does not include commercial development costs

Pawtucket Est - Reuse Station-Rev2.xls lofl

12/21/2006




Pawtucket/Central Falls Commuter Rail Facility Feasibility Sudy and Ste Analysis

[THIS PAGE INTENTIONALLY LEFT BLANK.]

\Imabos\projects\09736.00\reports\Final_Report\E Financial_Backup\Financial_Backup Blank_Page.doc Appendlx E: FlnanCIal Backup



URS

OPTION 2A - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - NEW STATION

PROJECT NO.: 10160343 Prepared By: J. Cash Date: 11/6/2006
Checked By: D. Peterson Date: 11/6/2006
Item No./ DESCRIPTION QTY UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST
Section
1 New Station Structure 34,380 SF 250 |$ 8,595,000 | $ 8,595,000
2 Demolition of Existing Station 1 Lump Sum 1,100,000 | $ 1,100,000 | $ 1,100,000
3 New Parking Garage 735 Spaces 23,000 | $ 16,905,000 | $ 16,905,000
(7 levels / 735 Cars)
4 New Train Platforms 1,600 FT 1,200 [ $ 1,920,000 | $ 1,920,000
2@ 800 Ft. ea
5 Relocate Catenary Supports 26 EA 43,100 | $ 1,120,600 | $ 1,120,600
6 Track Signals and Communication 1 Lump Sum 125,000 | $ 125,000 | $ 125,000
Includes:
High Speed Train Passenger Warning System
7 Civil 1 Lump Sum 1,312,850 | $ 1,312,850 | $ 1,312,850
Includes:
Street Work
Sidewalks
Utilities
Landscaping
8 Retaining Walls 1 Lump Sum 1,011,000 | $ 1,011,000 | $ 1,011,000
Along East Side of Track #2
Along Portion Of West Side of ROW
Backfill For Comercial Sites
9 Replace Existing Clay Street Bridge 1 Lump Sum 2,654,000 | $ 2,654,000 | $ 2,654,000
10 Replace Existing Jenks Street Bridge 1 Lump Sum 2,654,000 | $ 2,654,000 | $ 2,654,000
11 Replace Existing Cross Street Bridge 1 Lump Sum 2,654,000 | $ 2,654,000 | $ 2,654,000
12 RR Insurance Premiums 1 Lump Sum 50,000 | $ 50,000 | $ 50,000
13 AMTRAK Delay/Permit Costs 1 Lump Sum 5,000 | $ 5,000 | $ 5,000
14 Hazmat Removal 1 Lump Sum -1$ -1 $ -
15 Off Site/Entrance Traffic Improvement 1 Lump Sum -1 $ -1 $ -
Sub-Total Cost  $ 40,106,450
Add: 30% Contingency $ 12,031,935
20% Design $ 8,021,290
TOTAL COST:  $ 60,160,000

Assumptions:

1. Land acquisition costs not included
2. Parking garage has 3 levels and 315 parking spaces
3. Does not include commercial development costs

4. New station has same SF floor area.

Pawtucket Est - New Station-Rev2.xls lofl
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URS

OPTION 3 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - P&W SITE

PROJECT NO.: 10160343 Prepared By: J. Cash Date: 11/6/2006
Checked By: D. Peterson Date: 11/6/2006
Item No./ DESCRIPTION QTY UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST
Section
1 New Train Platforms 1,600 FT 1,200 | $ 1,920,000 | $ 1,920,000
2@ 800 Ft. ea W/ Canopies
2 Cross Track Pedestrain Access 1 Lump Sum 1,500,000 | $ 1,500,000 | $ 1,500,000
3 Relocate Catenary Supports 26 EA 43,100 | $ 1,120,600 | $ 1,120,600
4 Track Signals and Communication 1 Lump Sum 875,000 | $ 875,000 | $ 875,000
Includes:
High Speed Train Passenger Warning System
Relocate Signal
5 Civil 1 Lump Sum 1,931,500 | $ 1,931,500 | $ 1,931,500
Includes:
Street Work
Sidewalks
Utilities
Landscaping
5a New Parking Garage 500 Spaces 17,000 | $ 8,500,000 | $ 8,500,000
(4 levels / 500 cars)
6 RR Insurance Premiums 1 Lump Sum 50,000 | $ 50,000 | $ 50,000
7 AMTRAK Delay/Permit Costs 1 Lump Sum 5,000 | $ 5,000 | $ 5,000
8 Relocating P&W Rail Yard 1 Lump Sum -1 $ -1 $ -
9 Hazmat Removal 1 Lump Sum -1 $ -1 $ -
10 Off Site/Entrance Traffic Improvement 1 Lump Sum -1 $ -1 $ -
Sub-Total Cost  $ 15,902,100
Add: 30% Contingency $ 4,770,630
20% Design $ 3,180,420

TOTAL COST:

523854000

Assumptions:

1. Land acquisition costs not included

2. Conant Street Bridge will be modified to allow pedestrians to cross over

the tracks between the parking lot and the platforms

Pawtucket Est - P&W Site-Rev2.xls
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"Neil Levitt” To <Jack_Cash@URSCorp.com>
<nlevitt@dhkinc.com>

cc “"Mickey Krockmalnic" <mkrockmalnic@dhkinc.com>
09/18/2006 04:47 PM

bece

Subject Cost Figures as Requested

Jack,

Mickey gave me some figures for you to use:

Please offer him the following:
Cost of rehab of exiting building ($/sf) - $175/sf
Cost of parking garage ($/sf) - $85/st.

Cost for new station building ($/sf) - $250/sf

Hope this is helpful.

Neil




"Mickey Krockmalnic " To <Jack_cash@urscorp.com>
<mkrockmalni hkinc.com
Smirockmalnic @dhkine.co cc "Neil Levitt” <nlevitt@dhkinc.com>

09/20/2006 08:17 PM bec
Subject RE: P/CF Estimate

Jack, I would offer the following as lump sum landscaping costs:
Option 1 - $45,000
Option 2 - $40,000

Option 3 - $75,000

————— Original Message-----

From: Neil Levitt

Sent: Wednesday, September 20, 2006 7:03 PM
To: 'Jack_cash@urscorp.com'

Cc: Mickey Krockmalnic

Subject: RE: P/CF Estimate

Jack,

I will look into this ASAP. However, both Mickey and I will be out of
the office tomorrow. Are you looking for a lump sum for each of the
sites as a whole or for SF costs for "landscaping" or for unit costs for
materials? If either of us can respond from the road, we will do so if
you want to provide answers to the above or to write out any of the
other questions you want to review. Otherwise, I will be available
midmorning on rFriday to talk over any/everything that you wish.

Hope that there were no great puzzles that you coulcén't solve in the
drawings sent. Talk with you on Friday.

Neil

————— Original Message-----

From: Jack_cash@urscorp.com [mailto:Jack_cash@urscorp.com]
Sent: Wednesday, September 20, 2006 4:22 PM

To: Neil Levitt

Subject: Re: P/CF Estimate

Neil,

Do you have a cost for proposed landscaping at the sites (3-options,
lump sum?).

I will call you tomorrow to clarifiy some info.
Thanks,

Jack
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VHB - Vanasse Hangen Brustlin, Inc. Pawtucket / Central Falls Project No. 03736.00
Station Site Options
Civil Capital Costs

Option 1 - Reuse Existing Terminal Building

ét_em o Quantit Unit | Unit Price Total Price
Excavauon or Favement ] 71',3:06 T CY § 3019 132,000
Loam & Seed 1,770 SY | $ 151 % 26,550
| —

Hot Mix Asphalit [ 830 {fons|$  100($ 83,000
Base Course 830 Tons| $ 100 | $ 83,000
Gravel Borrow 2,165 CY |$ 30| 9% 64,950
Cement Concrete for Sidewalk 4,110 SY | $ 60| 9% 246,600
Wheel Chair Ramps 23 EA | $ 1,000 | $ 23,000
Granite Curb - Curved 1,185 LE |'$ 4013 47,400
Granite Curb - Straight 2,160 LF | $ 30($% 64,800
Signing & Striping 1 LS | $ 5,000 | $ 5,000
I_— o - bl =

Manholes 1[0] EA | $ 3,500 % 35,000
Catch Basin 13 EA | S 3.000 | $ 39,000
12" RCP 645 LF | $ 451 % 29,025
15" RCP 340 LF | § 5019% 17,000
Lighting B Ty 1 LS |5 150000 | % 150,000
Trees 41 EA|S$ 750 | $ 30,750
Shrubs 43 EA|$ 25018 10,750
Hardscape (benches trash, receptacles, etc.) 1 LS | § 75,000 | $ 75,000
Irrigation Allowance 1 IS |3 25,000 | § 25,000
Utility Services and Relocations 1 LS | § 50,000 | $ 50,000
Mobiuzation 1 ) LS |3 5U,UVU | 5 50,000
Traffic Management 1 LS | § 25,000 % 25,000
Infrastructure Contingency 30% $ 393,848
Design/Permitting/Construction Phase Services 20% $ 262,565
GRAND TOTAL SAY| $ 1,970,000
Notes:

1. All costs are in 2006 dollars.
2. Estimate does not nclude ROW acquisition costs.

ch. 51425'ssheets'C vl COncen ~ texls Option 1 September 28, 2006




VHB - Vanasse Hangen Brustlin, Inc. Pawtucket / Central Falls Project No. 09736.00
Station Site Options
Civil Capital Costs

Option 2 - Integrate Existing Terminal with New Parking Structure

ltem _ 1 Quantitv_ {Unit| UnitPrice Total Price
i L ' .

Excavation " 4,4UU CY S 3018 132,0uu
Loam & Seed 680 SY | $ 151$ 10,200
Hot Mix Aspnan —_— ] 830 ions[ $ 100 ] $ 83,000
Base Course 830 Tons| $ 1001 9% 83,000
Gravel Borrow 2,100 Cy |$ 301(% 63,000
Cement Concrete for Sidewalk 3,890 SY | § 60| 9% 233,400
Wheel Chair Ramps 23 EA | $ 1,000 | $ 23,000
Granite Curb - Curved 1,185 LF | $ 401 9% 47,400
Granite Curb - Straight 2,160 LF | $ 30 % 64,800
Ei_gning & Striping 1 LS 1§ 50001 % 5,000

—— L

Manholes T 10 [ ea s 3500(% 35,000
Catch Basin 13 EA | S 3,000 S 39,000
12" RCP 645 LF | $ 451 % 29,025
15" RCP 340 LF | S 50| $ 17,000
Lighting '_ 1 LS |$ 150,000 | $ 150,000
Trees 5 EA|S 750 | $ 3,750
Shrubs 11 EA | $ 2501 % 2,750
Hardscape (benches trash, receptacles, etc.) 1 LS |'$ 75,000 | $ 75,000
Irrigation Allowance 1 IS {$ 10.000 | $ 10,000
Utility Services and Relocations 1 LS 1% 50,0001 % 50,000
Mobilization 1 LS |1 v SU,UUU | § 50,000
Traffic Management 1 LS | $ 25,000 ( $ 25,000
infrastructure Contingency 30% 5 369,398
‘ Design/Permitting/Construction Phase Services 20% S 246,265
GRAND TOTAL SAY| $ 1,850,000
Notes:

1. All costs are in 2008 dollars.

2. Estimate does not~ = de ROW acquis costs.

Virabos' e ‘51425wssneets’”™  COnceotual Est ° s Option 2 September 28, 2006



VHB - Vanasse Hangen Brustlin, Inc. Pawtucket / Central Falls Project No. 09736.00
Station Site Options
Civil Capital Costs

Option 3 - Providence & Worcester Rail Yard Site

tem Quantitv Unit | 1Init Price Total Price
Excavaon 13,000 uY |v 40 [$___ 390,000
Loam & Seed 12,500 SY|$ 1518% 187,500
Hot Mix Ks@t 30U 1ons| % 100 ['$ 35,000
Base Course 350 Tons| $ 100 | $ 35,000
Gravel Borrow 5,200 CY|$ 301 9% 156,000
Cement Concrete for Sidewalk 4,600 SY |'$ 60 ] 3% 276,000
Wheel Chair Ramps 22 EA[$ 1,000 | $ 22,000
Granite Curb - Curved 2,000 LF [$ 4018 80,000
Granite Curb - Straight 5,000 LF I§ 30(9% 150,000
Signing & Striping 1 LS | $ 5000]9% 5,000
mannoles ) 7 EA | D 3,500 | $ 24,500
Catch Basin 10 EA |§ 3,000 | S 30,000
12" RCP 900 LF |S 451% 40,500
15" RCP 600 LF | $ 501% 30,000
Lignting 1 LSO | 150,000 | $ 150,000
Trees 60 EA 1S 750} S 45,000
Shrubs 100 EA |S 250 | $ 25,000
Hardscape (benches trash, receptacles, etc.) 1 LS | $ 75,000 | $ 75,000
Irrigation Allowance 1 LS |$ 50,000 | S 50,000
Utility Services and Relocations 1 LS | $ 50,000 | $ 50,000
Mobilization 1 S [$ 50,000 50,U0U
Traffic Management 1 LS | $ 25,000 | § 25,000
Infrastructure Contingency 30% S 579,450
Design/Permitting/Construction Phase Services 20% $ 386,300
_;

GRAND TOTAL SAY[$ 2,900,000
Notes:

1. All costs are in 2006 doltars.
2. Estimate does not include ROW acquisition costs.

wrab ~hecl 'F 425issheetsiCivICOnceptual E:©  ° ds Option 3 September 28, 2006



VHB., Inc.

SUMMARY OF ESTIMATE

A. RAILROAD ELEMENTS COST SUMMARY

QOrder of Magnitude Cost

Item unit W Haven Orange
[Trackwork & Roadway $ 3167000} S 1,853,600
ISignal & Coemmunications $ 1217 ) ° 12,100,000
Electrification $ 687071 % 360.800
Relocation of Transmission Lines S 2475001 8 22,000
sub-total $ 16202000 | $ 14,336,400
Design Contingency, Incidentals.
onstruction Contingency 32%|$ 518460018 4,587,600
Tolal $ 21386600} % 18,924,000
B. ARCHITECTURAL ELEMENTS COST SUMMARY
Order of nitude Cost
Item urid W Haven QOrange
Station Building $ 969,200 | 759.000
Parking Garage $ 8095400 (9% 11,037,300
Platforms $ 2959900]% 2.409.300
ISite Fumnishings alw $ 976,000 [ S 1,052,200
[Cross-Track Pedestrian Access $ 140320018 2,371,600
sub-total $ 14403700 |3 17,629,400
Design Contingency, Incidentals,
Construction Contingency 32%| 8§ 460920019 5,641,400
otal $ 19,012900]$ 23,270,800
C. SITE ELEMENTS COST SUMMARY
QOrder of Magnitude Cost
ftem unit W Haven Orange
ISite Grading & Preparation $ 644,600 | S 2,607,100
[Parking & Roads $ 1463500($% 1,650,900
Site Utilities $ 311,200 | $ 1,008,900
Drainage $ 256,900 ) $ 659,600
sub-total S 2676200($ 5,926,500
Design Contingency, Incidentals,
Construction Gontingency 32%{ % 856,300 | $ 1,896,500
[Tetal $ 353250019 7,823,000
D. OFF-SITE IMPROVEMENTS
Order of Magnitude Cost
{tem urit VW Haven Orange
IOff-Site Improvements $ 3648001 % 143,200
[sub-total S 364,800 | S 143,200
Design C jency, Incidentals,

Construc -1 Contingency 2%] $ 116,700 ;1§ 45,800
Total $ 481,500 [ $ 169,000
£. GENERAL CONDITIONS

Order of Magnitude Cost

Item unit V% Haven Qrange
iGeneral Conditions $  22803001S 2,276,400
Isub-total $ 22803001(% 2,276,400

[Design Contingency, Incidentals,
IConstruction Contingency 32%] $ 729.700 | 8 728.400
Total $ 301000018 3,004,800
(A to E) CONSTRUCTION TOTAL, COST SUMMARY

Order of Magnitude Cost

ltem unt W Haven Orange
Railroad $ 213866001}S 18,924,
Architectural $ 19,012900 |3 23,270, }
Site $ 3,532,500 | $ 7.823,000
hﬂ‘—sile provements S 481,500 | § 189,000
enere Conditions for 24 < *~s 3.010,000 3,004,800
ub-total 47.423,500 53,211,600
Flicurded Total 47,000,000 53.000,000

PROPERTY ACQUISITION

Order of M 2 Cost

item unit VY Haven Orange
|Site Acquisition 3,500,000 7.500,000
[sub-total $ 9500000 7,500,000

mabos’checkin'd(848.00'docsvarious'Cost_estimate\Final_Estimate'\WHO_Backup_Final_0805
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KEViLLE ENTERPRISES INC.

Orange Alternative

Cost Estimate Summary

ltem Quantity Unit Unit Price Total Rounded Total Add-Ons Notes
A. RAIL ELEMENTS
A.1 TRACKWORK
re IpOles anoprogg T e 49650 sf $0.71 §5,465
B - Ld
¢ ,-- thclea, - o 2 side) 5600 if §5.50 $30.800
[l a le RS- Rl 2 terp access 1 aw §55.000.00 $55,000
Track Protection & M2 enance $91,285
¢ ok ‘aced * y crossovers 500 Mt $68.20 $34,100
[ _i 85 between crosscvers 2800 xft $95.70 $267.962
TrackDer ~ n $302,060
raw#se wesded ail “4CRE CWR, 2300 1kt $331.10 §76%,530
b oas - TS
Vo e. . oack 4 el w 400 R $96.80 $38,720
o sovers, . _  _pery 3 1.10-04
Track- New & Rework $800,25¢
io 20C D Kk~ g&swich 2 atw ¢ o e 0
- d e -ea af aard track
X .3
Track Crossover 250 tkft ea $660,000
SUB-TOTALTRACKWORK $1,853,575 $1,853,600
A.2 ELECTRIFICATION
motonized cawerary ¢ ctsw . _vers 2 ea $27 500.00 $55,000
catera<y cf ‘ s o fea 600 i $110.00 $66
new G ¥i e 220 H $99.00 $27
ener ze2s 1c es 2 aw $11,000.00 $22 000
SUB-TOTAL ELECTRIFICATION $360,800 $360,800
A3 RELOCATION OF TRANSMISSION LINES
1€ ateguywiresat ~ ~ . area, for calenary 2 aw $1° . $22.000
o~ ~3962 8883
SUB-TOTAL TRACK UTILITY RELOCATION $22,000 $22,000
A4 SIGNAL AND COMMUNICATIONS
Sigl ard Communicaticns per " * 2 alw_$6.050° $12 100,006
SUB-TOTAL SIGNAL & COMMUNICATIONS $12,100,000 $12,100,000
RAIL ELEMENT TOTAL $14,336,375 $14,336,400 $4,587.600
B. ARCHITECTURAL ELEMENTS
B.1 STATION AND VENDOR AREA
‘ . @ea whh - 3,000 sf $253. $759 000 r space
vendor ared i et A a st $°32 $0 65208~ r space
SUB-TOTAL STATION AND VENDING AREA $759,000 $759.000
B.2 PARKING GARAGE (470 SPACES)
clear and grub 29 ac $5,500. 1 $44.405
B.- +E 135 oy $11. 1 $-4911
Bac . | Gra a4 oy $3 3 §27 834
Cor  1.G BeaTs & F W . 452 oy g200. ) §94 437
Fra;Gad = ms™ 7 wa 17080 sfca $5.50 §33.940
Re -~ "—di Ber i &Fi sty B n $2,310.00 §83 502
foaxz= o ptotot et ‘emp casirg reinf. 350 W $°.265.00 $402 ¢
o D 31 ck 7Tea
€ e § .z 12 e $233.00 $28 336
Fn . _ 3ftCap 2016 sfca $13.20 §266°°
Reinf: 8¢ =~ 5 9 tn $2,530.00 §22 569
Cona G- Foatirgs 240 oy $§220.00 $52
Frivah C ° Foo 5 2,160 sfca §$8.60 S'on
Re” "C:  1Fc ‘9 $2310.00 344,362
Conct 7 _1G _ 6471 sf _$9.70 $506.394
ParkingG ge Founc ons $1,521,698
cpc ' nv’ 7 T 307sq38L.27ea 238 oy $£80.00 [
"B 23 9x130° + 3 580 «cy §£2500 $478.500
e &3 .65 L e s 84414 sf 524.20 $4 462,809
deck ¢ e al . sra ,
- T3 " erire 184,414 sf $223 $405.710
- b Frhowce 51
I 3J
12,744 s §33.00 84205852
~ ke .esi - v opr
« _H 3 _E .
T 7 16 »>Supen ruclure $5,976,571
[ . o f st $229 5520595
- “seaers T ux T T 444 $1.54 $37.675
50x75+ 1 =7 x3=
;&caov rplates o I $29.7¢ §178 200
- . wa?
R - oper2fc .. p . oM 3240 9 $26.40 $85,536
4T
re - s an - . 7 =7x 350 f $§46.20 $96,17¢C
’
w6 ire s - 4 R 7 ea §4 950.00 $34 653
pi.)
whasewyaandvale © ~ 25" «® e S8 - 55440
i ; 236634 of $0.55 $130.140
cngg
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KEVILLE ENTERPRISES INC.

Orange Alternative

Cost Estimate Summary

ftem Quantity Unit Unit Price Total Rounded Total Add-Ons Notes
1 ah  $°10,00000 st )
) iwisf and brarch v ) 236,634 sf $330 $7 T 802
- - T ndsec ity 236,634 sf §0.77 $39,.45
allow, aendar . _. . gars, ticket, MBE 2 aw §22,00026 $44.0¢C
Parking Garage Finishes $2,032,352
~ Us T ra, glazed, typ - 15,084 sf §°98 $316.483
ass —ed ““11"p 1 3ea
Met~* Jan ste . wirdows 12 gt $27,500.00 $330,060
UL o ower ternal, typ. | . 48h 7,794 sfea $16.50 $117.216
W, 3" . m4da
Pas ., rc ¢, & . .Jdiobby s, 4 ea $185 735.00 §7429840
nechmé& | 14
e
Parking Garage Elevator/Stairs $1,506,639
SUB-TOTAL PARKING GARAGE $11,037,260 $11,037,300
B.3 PLATFORMS
¢ ignb, 5 ac $5500.00 §3,788
r " izecrare and ca Jstofar side ¢f v atw $55,000.5C $55
Preca-tTe - S t2wxt T g Tled z60 i §538.93 $°.164,033
£ . HMns&-~ ~ ai g
Platform, Precast (both s) 2163 If $56€.°5 $1,222,881
F L s;Roo"an Bz% ofl  fom, ‘6,071 sf $30.60 8§49 727
s " gse: 1 B 2 t
stee &g H
_ i tactle sirip, 2160 $32+.60 $694.655
~ 75, cornector
$1,186,383
SUB-TOTAL PLATFORMS $2,409.264 $2,409,300
B.4 SITE IMPROVEMENTS
Siv L 1 atw  $IESL. 0 g A
Site CCTV 1 v $A% o $132,000
Site a 1 & $334.400.00 $334 400
nprovements Allowance _ $631,400
et . e racks, LED C abw S344€0 7 §344 630
T e ar _ .t o
[T
G - area- paved: N, Lp'c 529-space .ot 28867 st $284 57€2'0
Site improvements (MNRR items) $420,840
SUB-TOTAL SITE IMPROVEMENTS $1,052,240 $1,052,200
B.5 CROSS-TRACK PEDESTRIAN ACCESS
17 TE e Struc . _. 1 Is §4°1,800 20 $471.809
*yexy - 77 ‘awer asoutnt le”
| affc nle oPed. T - -
¢ rway
Jacked 1. f a3 rafon 1 Is $668C 79 $668,000
Jacked FPedas.dan Tun 80 i $°4 0279 §1,28°.751
SUB-TOTAL CHUSS-TRACK PEDESTRIAN
ACCESS $2,371,560 $2,371,600
ARCHITECTURAL ELEMENT TOTAL $17,629.324 $17,629,400 35,641,400
C. SITE ELEMENTS
C.1 SITE DRAINAGE
Storrmwater De Allowance, stere =1 J alw $278 180.00 $278,120
perd
Dr - _ »p d 1 aw §33,0 .0 ) $33.C00
¢ 3ssroa’
8" ncelore 3, . B AL 3 racm 1 $99.6C $118,800
¢ -~ ~e befcw sie of garage
T ter. iy al b] 90 o $26.40 $25.344
str ew T oy |
area 2f Cafver ot 5330 sf $1a0 §7 °33
2 ~
Catch ™ . Access Read & Surface P g Lo 2 ea $ ! #
3s80 544.00 $°57.520
- - woess Read & Surface . . -
SUB-TOTAL SITE DRAINAGE $659,593 $659,600
C.2 SITE UTILITIES
s - -7 2 77 ,283ea 1 a'w 240, cw $2- 2
sUCH
GasM ., w-"E 4"HPDE&2eac™ 5 ol S166760.00 $166.760
Wa . v, .. 8DICLEN  Fred 1 alw §251.680.00 $251.660
- 4L I figs
E =¢cD Dt O 4xat 8 2eaEMHs 1 aw §25* eu e §25°
E ..calTrars © ea $8g 2o $
ConmF ber Ductbark; 1.800 If, 4x4" 8 MHs © ahy  $22572¢.00 $225.720
SUB-TOTAL SITE UTILITIES $1,008,920 $1,008,900
C.3 SITE WORK
v 48( 5
LS E..  »WHO Backup_© 203 Final Aug 2005



KEVILLE ENTERPRISES INC. Orange Alternative
Cost Estimate Summary

ftem Quantity Unit  Unit Price Total Rounded Total Add-Ons  Notes
1 alw $55 500.00 855,200
paccessf ad'’ re ¢ -0 T "Mk
d .—.co 1. reeus ¢ ba  tle-c ad
S'Cre; gaes ¢ . _ &. m _ ed
ool 1a, gran fne ecast 1 alw $3 46280 $3,463
5, oW
1 alw  $2297,755¢0 §2297,7156
Site ei. k. 75559cycfa 527 3w~
BASPCSi | 0290 ¢y . d
dewi gt . o.s testing 1 aw  $°14687.30 §114.897
allywa o
te, ., o f*erice, 2 pair of 12° 1 alw §65,560.€0 $65,560
Cle, 4pa ofSa yates
si‘e sunay 1€ was $7 046.00 §70 400G
SUB-TOTAL SITE WORK $2,607,066 $2,607,100
C.4 PARKING AND ROADS
cleara dgrub 840 ac $35 00 §46,219
sa¢ - R VI 4 §440 344G
C ba . _groad 1 pr $385.00 $385
' sE ¢ g.madw ;, 1 R 1 $60,413.0 60,413
te * eed 53137 of §0.68 §35.070
VoL, | panzers T aw  $58,278.00 $58,278
t p & vty 7 gsigns © atw §5.500.00 $5,500
U tyw wkiclow ~a 4 pole work and 1 alw $23.250.70 §23.251
¢ e
de . v 3 Is 1 aw §7,895.80 $7.696
Sdew s © aw  $720.373.00 8120373
1ed 8" ga se 503 ¢y §4" 80 §2°,033
3 33571 It 2 390 Wn $68.00 $34.304
s 7 Croa’ e ‘er, side ] 1 alw §9.655.20 §9,035
s i ¢ 20y
- 40t e 325696 st $2.54 $827 592
f hing 6,186 i $3520 $217,731
) > 1 atw $1.100.60 §1,100
- tsleep i 2as, asSum 47 1 §192.50 §182227
ceeformed ra - :d vood pos's
SUB-TOTAL PARKING AND ROADS $1,650,877 $1.650,900
SITE ELEMENT TOTAL $5,926,456 $5.926,500 $1.896,500
D. OFF-SITE IMPROVEMENTS
Marsh Hil @ Site o y LS $%43,220.00 $143.220
SUB-TOTAL OFF-SITE IMPROVEMENTS $143,220 $143,200 $189,000
OFF-SITE IMPROVEMENTS TOTAL $143,220 $143,200 $45,500

E. GENERAL CONDITIONS
E.1 Generai Conditions

Jobsite Suparvisica 110 rmo 89.807.47 $1.078,822

ST I K& - 24 mo §1,595.00 338,280
" Cer roc. .. o -yoer 24 mo $1,242.08 $29.810

prod Tssg e o&man

Ce- - -up, crare, street 1 aw $1,10223520 81 102,238

sv ep ok ¥ o~

| | ¢ " :kup for goods transport o raitwark 7 e $3.891.36 $27.240
SUB-TOTAL GENERAL CONDITIONS $2,276,386 $2,276,400 $3,004,800
GENERAL CONDITIONS TOTAL $2,276,388 $2,276,400 $728,400
TOTAL $40,311,761  $40,311,900
ADD ONS $12,899,764 $12,899,700
TOTAL COST W/ADD ONS $53,211,525 $53,212,000
- .3 s
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KEVILLE ENTERPRISES INC.

West Haven Alternative
Cost Estimate Summary

Item Quantity Unit  Unit Price Total Rouaded Total Add-Ons Notes
A. RAIL ELEMENTS
A1 TRACKWORK
stprotectonc ‘orm constoLcten, 49680 ¢ 011§ 5,485
108 “x 4B'w
. ¢ ot e 12 gide} “a80C f § 50 ¢ 63§ -
m e @ ~- “0CESS 1 aw $5¢ $ 587
i We
o= =
Track Protectior 2 Malntsnance 144,265
de . kst wced by c™ssovers ! &t $682" S %17
{ % _sencws wes fug_ ot se g sse
a_tden _on $569,160
new #5 ol relced rat 140RE CVVR. b~ 5300 U $§331.10 § 1,754,830
concTel. s
1 =~ 1 k&Y, 1tio new cossovers, 400w $6.80 S .72
sL . st 311-10-04
e =
Track- New & Rework $1,793.550
No.20C "5¢ -7 T T 15,7 | &: 2 aw §330.00000 $ &t
T A fe 1ea- -~ ‘'*xk
! _ N — — _— ——
Track Crossover 2. tkftea $660,000
SUB-TOTALTRACKWORK $3,166,975 $3,167,000
A2 ELECTRIFICATION
molorized catenary Cisconrect : rossSCvers 2 e 52750000 8 55.000
e ycrossoves - st 3 a3 6 f $11CCD ¢ €6,000
rcatenary: "ack & 5500 1 $99.00 § 544,500
e--gize2- "~ i 2 aw $1n~" g 2 >
SUB-TOTAL ELECTRIFICATION $687,500 $687,500
A.3 RELOCATION OF TRANSMISSION LINES
et g n y&r wp s 1.20C §$110.0C § 132,029
0 P oSuapotinge aed. s 3 ea $38.5C00C § 115,500
$UB-TOTAL TRACK UTILITY RELOCATION H 247,500 $247,500
A.4 SIGNAL AND COMMUNICATIONS
SIGNAL AND COMMUNICATIONS PER CONTRCL 2 aw §6( e 8 12 ., 2
POINT
SUB-TOTAL SIGNAL & COMMUNICATIONS $12,100,000 $12,100,000
RAIL ELEMENT TOTAL $16,201,975 $16,202,000 $5,1 4,600
B. ARCHITECTURAL ELEMENTS
B.1 STATION AND VENDOR AREA
Staticn area, stand acoes’ T 2 3147 sfea §308.00 § 969.76C
Vencor areas . - a
SUB-TOTALSTA1 1A DVE i AREA $969,1¢ ¢ $969,200
B.2 PARKING GARAGE {470 SPACES)
Exca A, Earth T L 1 20675
Back . Grave! 265 oy -« 'f 8 €0.077
Co © eams & Trost WWal I3 ey - S 80,504
F wk Gr Beams&Frc M % sfza RS M) 504
R G eBeams! & st N w §2° s 71.182
C LoellmaFor Lo 436 oy 220 s Q5929
- b3 o7 s 3384 sfa 98¢ § 29779
R *C nFec S §27~ " &C,573
c .-G . 3 o $.n 8 274,394
Fmwk:§ ¢ Grade 1..) s%a §385 § 4235
Ren” 1 Grace 3B t $231m0C § 80,934
screed foat and cure 50388 ¢ $143 8 72,055
== — =
g Garage F $ 980,409
cip columrns Wi coroed, 30°sg. 381, 21 ea 185 oy $es000 § 182 556
precas [Be 23 Tx130 > H3M' = ! a62 ¢ $82500 § 361.333
preci  xk,3 5. Ss - -w - g5t 451,165 sf §2420 $ 3.658 169
ceck B ——— A &
o H
crer deck clicsLes alow 3 . er 12,480 of 83300 $ 411,840
, rox 48H
- arking Garsge Super=fructe~= $ 4,613,898
-t =a T b 20755z &f $220 8 L4344
) C3E xii0v = 26327€ 1 $154 S 40 1.
20155] 550x7o+ 1uad perimx s =
6520 f $2970 S
deckexy . xry2 s sealers
40 re 1d- yper21co - - un, 2520 §S264C $ £6528
4 c -
Y. 2es orep oL = 6x 50 3o §462GC 13 66C
i oweE 3¢ o - & ea 34950 . 8 29 703
alow rosawye and - 25" 0 T 24 ea $t r 8 ATE--
o ,f2i ms 201,552 s §"55 § “'LB &
i H b 1 i b 34 [ RO $ Tew o
W “wisfand 201,562 §33 665,122
oW C : y 201552 $047 g 33256
oo 000t gate. ! C T TASE 2 f S22 $ 44.00C
rarking Garage Finishes $1,797,923
( _ - ¢ 122 2 ea, assume 48h 10 856 s‘ca §1983 § 210 989
M
Meta | i drais 8 g $18.800.00 ¢ 158,620
] 4€ cs
' nsi_es _Ef )_Baccip_~ - 103 Final Aug 2005



KEVILLE ENTERPRISES INC.

West Haven Alternative
Cost Estimate Summary

Hem Quantity Unit Unit Price Tolal Rounded Total Add-Ons Notes
- 4003 ¢ $22C0 § €8 000
o 3. firo aiarm ©  xarce
irter "Ct 00 - 0 rdlever- o= 1,776 s'ca $165C § 29,34
45h 82, 1¢
P e [ 3 i ea §215,430.00 § 218,480
]
Parking Garage Elevator/Stalrs $ 703,173
SUB-TOTAL PARKING GARAGE $8,095.402 48,095,400
8.3 PLATFORMS
NORTH SIDE: CAST IN PLACE SCENARIO
M- 3 §p~%s * :asing re- . 55ea, 2rd x &5C  wf $357.50 § 166.625
10 - IR 3
Firwk; Gra 1 8640 s $66C § 57 4
Conc Gr Be IFwxi . P 960 oy $20900 g .
Reinf; Gr 1 Beam, y 77 n $23°000 ¢ 1774 8
Exc T 2240 <y $1100 § 24 84L
Back* 1286 oy §8680 § 11.26¢
H 18,x "7 " %inplace Trwk for 16200 ' §23.10 § 374 220
4 .
ce m 8" x 12w, 4ksi 1980 If, w/ microsilica 12060 sf §$1155 § 149,688
Jope
Platfarm, Northside 2,160 $551.62 § 1,191,509
SOUTH PLATFORM: PRECAST TEES
Peca T~ 12wxt )7 dcled fasc 85393 § £82.047
staft! & - g
_— = =
Platfosm, Southsice 2160 f §269.47 § 582,047
F 7 mnCancpies; Roatove | IF . 16070 o $0EC § 391,727
s jseams ze - ES o
a4 t.s
E g e e 2460 $32160 § €94.655
~. -.b 50 -
W s&t rec i
= — —_
An nen $1,186,383
SUB-TOTAL PLATFORMS 3 2,959,938 $2,959,900
8.4 SITE IMPROVEMENTS
Stte Signage 1w $165, 18 1 ER)
- o 1 $132. H 13,
B 3 1 8334 4t S 334
npiuve - Allow--- $ 631,
‘N T oA an 3 Crre=r
: = _ & e — = o
- elmprovements R ..ems) 1 44,
SUB-T ITAL SITE IRPROVEMENTS $ $76,030 $976,000
B.5 CROSS-TRACK PEDESTRIAN ACCESS
Pee  n1 = g g o 1 0s $1209.847.0C § 3847
I B w stoe.. .d
e . i stairs
P ‘Bmg e $348162 § 313,345
SUB-TQTAL CROSS-TRACK PEDESTRIAN
ACCESS $1,403,193 $1,403,200
ARCHITECTURAL ELEMENT TOTAL $14,403,723 $14,403,700 $4,609,200
C SITE ELEMENTS
C.1 SITE DRAINAGE
Siue € iowance; redrechion & conn o 1 alw $11C.00000 §
BEWET Sy
Catch Basins; Aocess Road & Surfaoe Parking Lots 13 ea sabsocc $
RCP Drains; Access Road & Su-face Parking Lots e ¥ 4200 8 95800
SUB-TOTAL SITE DRAINAGE $ 256,850 $256,200
€.2 SITE UTILIMES
! PR CE -« ‘pre&2ea 1 alw $23,540.00 § 23 54C
1 a'w $30.380.0C $ g
Gas "’ nv 30C 4" ~PDE & 2 eagas
Ve rMain L&Y . .s Mars, 120 1 aw $75.13C.00 § 75,129
‘LIl g &%
F- 2ol -3 1%4x4'&2eaEMHs 1 aiw $53.¢ c s 53,900
Loee o wn v 1 ea $88 ] B8O °
Comary' . erC S0 If, 4xd” & MH's 1 aw $4 2 3 & B
e —
SUB-TOTAL SITE UTILITIES 311,190 $311,200
€.3 SITE WORK
(SN ¥ -4 : _ tofar: N 1 aw $33C 38 3 .
[ 1
t » ar- . Rl -+ Rl 1 aw $285230 $ 2852
@ W
¢ it woo. . garc © aw  $4CB.4E300 $ 43
A
. i ®, ¢ it w ev w f §275 § 5.C
- 1 aw [1] )8 55,000
- I 12 owarce
oo dweue o 2 3, | PR 1 aw ¢ 2wnn g €8.355
asuvey . 10 whks 8704000 § 70400
SUB-TQTAL SITE WORK s 644,570 $644,600
- eck - -
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KEVILLE ENTERPRISES INC.

West Haven Alternative
Cost Estimate Summary

Item Quantity Unit Unit Price Total Rounded Total Add-Ons Notes
C.4 PARKING AND ROADS
Sawo. hat At $44C S 1456
cold ) 82252 sf $z20 § 189.95¢
Cirrin, g tmm e 7 opr 528520 § 2038
15% e, 78C4 m 9020 8 7C,
25 as “r 38 $669C $ 3&.
b 4 seed 105,143 sf . 8 59,34
ds e | _ .soc and planters 1 aw $182041 g 16,204
e o 1 alw S17 2 $ 17,248
1wt cine. ¢ 3 aNC [0 WOrK Y ew $33 . g :
'] Jovar b 1avw $1.76848" § 1,769
Rt HCB: o 5 1 anw 5165 0§ 16.50C
- roadw. roerter . ing 1 alw $17.J560 § 17 59¢
- 1 aw §89,57006¢ § £9,870
av i+ base 211060 ¢ $25¢4 536303
r -~ g 9671 $352C $ 240,419
ca. dct a 1 i $69.34 S 89342
] LI 1 V $880 § 9
SUB-TOTAL PARKING AND ROADS $1,463,482 $1,453,500
SITE ELEMENT TOTAL $ 2,676,093 § 2,676,200 $856,300
D OFF-SITE IMPROVEMENTS
Rie 182 @ R | Averue t LS $221,540.3C 5221540
Rte 32 © Hood Terrace 1 LS $143 220.00 $142 220
SUB-TQTAL OQFF-SITE IMPROVEMENTS s 760 $364,800 $481,500
OFF-SITE IMPROVEMENTS TOTAL $364.760 $364,800 $116,700
E.GENERAL CONDITIONS
E.1 General Conditions
 Supervision 110 mo - 47 8 *.578 822
T L 58, 24 mo 55 - § 38.280
P Pro - _t 2 ro . $ 2981C
s - 5, V&1 “242.08
c ( 1 acl E T straet toaw $1402 23526 8 *132235
_ . chuptracods..  wn.los 8 mo $3.69135 $ 31,131
SUB-TOTAL GENEKAL CONDIIONS $2,280,278 $2,280,300 $3.010,000
GENERAL CONDITIONS TOTAL $2,280,278 $2,280,300 $729,700
TOTAL $35,926,828 $35,927,000
ADD ONS $11,496.585 $11,496,500
TOTAL COST W/ADD ONS $47,423,412 $47,423,000
- - s
3 i WHO L. _GBCS 3cf3 Final,

j 2005




URS CONSULTANTS, INC.

COST ESTIMATE DETAIL

PROJECT: Newburypont Rail Restoration Proje CLIENT: Mass. Bay Transportation Authority

LOCATION: Newburyport, Massachusetts

LEVEL: 1009 Submission

Page No:

Date: November 2, 1995
Prepared by: R.E. Laverly

DESCRIl 10} - N R iata BT TN CTy
[STRSSEN] B i i SRTETENTIEPYTaN T 3 | s
02200 EARTHWORK
Newburyport Station, East Parking Lot
Strip Topsoil and Stockpile 2,404 |CY 1.20 $2,885
Site Excavation, Cut to Fill 759 |CY 0.90 683
Compacted Borrow, 3021 CY +15% 2,344 |CY 14.80 34,691
Site Grading, Rough 13,470 |SY 0.80 10,776
Excavate for Catch Basins and Manholes 87 |CY 6.90 600
Excavate for Drainage Pipe 502 |CY 8.90 4,468
Backdill for Drainage Pipe 395 [CY 4.90 1,936
Pipe Bedding 59 |CY 10.40 614
Lightpole Excavation, 24 EA X 7 CY 168 [CY 8.70 1,462
Backfill and Compaction, 24 EAX 6 CY 144 [CY 15.50 2,232
Conduit Excavation and Backfill, Circuit 4 1 3,190 |LF 3.30 10,527
Excavate & Backfill Manhole & Duct 72 |CY 28.50 2,052
TOTAL, Newburyport Station, East Parking Lot 0.00 72,925
Newburyport Station, West Parking Lot

Strip Topsoil and Stockpile 2,761 |CY 1.20 3,313
Site Excavation, Cut to Fiil 747 |CY 0.90 672
Compacted Bomrow, 24,650 CY +15% 17,493 [CY 14.80 258,896
Site Grading, Rough 14,360 |SY 0.80 11,488
Excavate for Catch Basins & Manholes 95 |CY 6.90 656
Excavate & Backfill for Drainage Pipe 1,097 |[CY 8.90 9,763
Backfill for Drainage Pipe 861 jCY 4.90 4,709
Pipe Bedding 75 |CY 10.40 780
Lightpole Excavation, 31 EA X7 CY 217 |CY 8.70 1,888
Backfill and Compaction, 31 EAX 6 CY 186 {CY 15.50 2,883
Conduit Excavation and Backfill, Circuit # 2 2,505 |LF 3.30 8,267
TOTAL, Newburyport Station, West Parking Lot 0.00 303.315

0.00

Newburyport Station, Platform 0.00
Strip Topsoil & Stockpile 1,070 {CY 1.20 1,284
Footing Excavation ene' 1,225 |CY 2.40 2,940
Backil (28.3 X 35) L 1§.co/eT  (¥090) 991 Jcy 1.50 1,487
Excess Material 234 |CY 4.50 1,053
Site Grading, Rough 6420 |SY 0.80 5,136
Conduit Excavation and Backfill - Circuit #4 & #5 900 JLF 3.30 2,970
TOTAL, Newburyport Station, Platform 0.00 14,870

0.00

Track & Layover Civil Work 0.00
Grading & Finishing 1|LS 230,600.00 230,600
Fine Grading & Compaction Subgrade Areas 1]LS 228,080.00 228,080
Unclassified Excavation 48,000 | CY 7.00 336,000
Gravel Borrow 5,200 { CY 39.15 203,580
Rock Excavation, Class A 276 |CY 100.00 27,600
Rock Excavation, Class B 1,845 |CY 125.00 230,625
TOTAL, Track & Layover Civil Work 0.00 1,256,485

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.c0

0.00

0.00

0.00
SUBTOTAL, 02200 EARTHWORK 0.00 $1,647,594




URS CONSULTANTS, INC.

COST ESTIMATE DETAIL

PROJECT: Newburyport Rail Restoration Proj¢ CLIENT: Mass. Bay Transportation Authority Page No:
LOCATION: Newburyport, Massachusetts LEVEL: ADDENDUM NO. 2 SUBMISSION

D-03

Date: November 2, 1995
Prepared by: R.E. Laverty

SESORI® TTON.. B QUANT™ BN TIN, ZOST  ©TF ]
02200 EARTHWORK, brought forward $1,647,594
Rowley Station, Parking Lot

Strip Topsoil and Stockpile 2,214 |CY 1.20 2,657
Site Excavation, Cut to Fill 375 |CY 0.90 338
Compacted Fill 100 |[CY 14.80 1,480
Site Grading, Rough 12,756 |SY 0.80 10,205
Excavate & Backfill for Catch Basins & Manholes 80 |[CY 6.90 552
Sidewalk - Biturninous Concrete 264 {SY 5.50 1.452
Sidewalk - Sub-Base 264 |SY 9.90 2,614
Slotted Concrete Panel w/ Access Rim & Cover 1 JEA 250.00 250
Relocate Sign 1|EA 30.00 30
Temporary Support of Utility Poles 3 [EA 125.00 375
Excavate & Backfill for Drainage Pipe 2,100 |CY 8.90 18,690
Pipe Bedding 194 {CY 10.40 2,018
Lightpole Excavation, 21 EAX 7 CY 147 |CY 8.70 1,279
Backfill and Compaction, 21 EAX 6 CY 126 |CY 15.50 1,953
Conduit Excavation and Backfill, Circuit £ 1 2,115 |LF 3.30 6,980
TOTAL, Rowley Station, Parking Lot 0.00 50,871

0.00

Rowley Station, Platform 0.00
Strip Topsoil & Stockpile 1,070 [CY 1.20 1,284
Footing Excavation ¢ 1,155 |CY 2.40 2,772
Backfill (28.3 X 35) g s/E" 934 [cy 1.50 1,401
Excess Material 221 |CY 4.50 995
Site Grading, Rough 6,420 |SY 0.80 5,136
Conduit Excavation and Backfill Circuit #2 870 |LF 3.30 2,871
TOTAL, Rowley Station, Platform 0.00 14,459

0.00

Layover Facility 0.00
Strip Topsoil & Stockpile 42 |ICY 1.20 50
Earth Excavation to Subgrade 0 [CY 3.90 351
Footing Excavation 235 |CY 2.40 564
Backfill & Compaction 179 ICY 1.50 269
6" Compacted Gravel Under Slab 28 |CY 17.60 493
TOTAL, Layover Facility 1,727

Muddy Run Creek Bridge #1

Abutment Excavation 302 |CY 6.50 1,963
Wing Wall Excavation 226 |CY 6.50 1,469
Pile Caps - Excavation 278 |CY 6.50 1,807
Trim Sides & Bottom for Pile Caps 1,228 |SF 17.20 21,122
Dozer Backfill & Roller Compaction 216 |CY 4.60 994
Abutment Backfill. Compacted, 6" Layers 475 |CY 17.90 8,503
TOTAL, Muddy River Creek Bridge #1 0.00 35,857

0.00

Muddy Run Creek Bridge #2 0.00
Abutment Excavation 302 |CY 6.50 1,963
Wing Wall Excavation 226 |CY 6.50 1,469
Pile Caps - Excavation 278 |CY 6.50 1.807
Trim Sides & Bottom for Pile Caps 1,228 |SF 17.20 21,122
Dozer Backfill & Roller Compaction 216 |CY 4.60 994
Abutment Backfill, Compacted, 6" Layers 475 [CY 17.90 8,503
TOTAL, Muddy River Creek Bridge #2 0.c0 3£.857

0.00

0.00

0.00

0.00

0.00

0.00




URS CONSULTANTS, INC.

COST ESTIMATE DETAIL

PROJECT: Newburyport Rail Restoration Proje CLIENT: Mass. Bay Transportation Authority Page No:
LOCATION: Newburyport, Massachusetts LEVEL: ADDENDUM NO. 2 SUBMISSION

D-17

Date: November 2, 1995
Prepared by: R.E. Laverty

[T TREE mior B S B
' ! &
Ll IEEEYS DY S S R . . [ATCIEPRY, verars -
03314 PRECAST PRESTRESSED CONCRETE UNITS
Concrete Box Girders
Muddy Run Creek Bridge #1
3'-6"W X 2-9"D X 36'-0" LG 8 |EA 6,547.00 352,376
0.00
Muddy Run Creek Bridge #2 0.00
3-6"W X 2-9" D X 36'-0" LG 8 |EA 6,547.00 52,376
0.00
Rowley River Bridge 0.00
3-6"W X 4'-0" D X 650" LG 8 |EA 14,263.00 114,104
0.00
Parker River Bridge 0.00
Spans 1 & 4, 36" W X 36" D X 44-11" LG 16 |EA 9,198.00 147,168
Span 2, 3-6" W X 3-6" D X 44-11" LG 8 |EA 9,405.00 75,240
Span3, 7-0"WX2'-3"DX29-7" 4 |EA 8,009.00 32,036
0.00
TOTAL, 03314 Precast Prestressed Concrete Units 0.00 $473,300
0.00
03400 PRECAST CONCRETE 0.00
0.00
Newburyport Station Platform 0.00
Beams, 2'-0" D X 1'-3" W X 240" LG 68 |EA 3,049.00 207,332
Beams, 2'-0" D X 1'-3" W X 160" LG 2 |EA 2,033.00 4,066
Platform Plank, 22'-0" X 8-0" 104 JEA 3,998.00 415,792
Extra for Integral 24" Tactile Strip 1,664 |LF 15.50 25,792
12" SQ X 4'-0" H Column Base for Canopy 9 |EA 453.00 4,077
Splash Blocks 16 {EA 78.00 1,248
24" X Beam @ Ramp X 25-0" 4 |EA 3,172.00 12,688
24" X Beam @ Ramp X 50'-0" Fﬁ%%,—l /F"‘ 2 |JEA 647.00 1,294
Ramp Deck 7'-6" X 25'-0" ~ 2 |[EA 4,259.00 8,518
Ramp Deck 7'-6" X 50'-G" 1 |EA 854.00 854
Precast Concrete Stairs, 6R X 7'-8" 46 ILF/R 58.00 2,668
Allow for Bench/Windscreens 7 |EA 3,237.00 22,659
Allow For Trash Cans, 30" DIAM 7 IEA 324.00 2,268
TOTAL, Newburyport Station 0.00 709,256
0.00
Rowley Station Platform 0.00
Beams, 2'-0" DEEP X 1'-3" W X 240" LG 64 |EA 3,049.00 195,136
Beams, 2'-0" DEEP X 1'-3" W X 160" LG § . 4 |EA 2,033.00 8,132
Platform Plank, 22'-0" X 8'-0" ~ FADET 100 |EA 3,998.00 399,800
Extra for Integral 24" Tactile Strip ’ 800 |LF 15.50 12,400
12" SQ X 4'-0™ H Column Base for Canopy 12 |EA 453.00 5,436
Splash Blocks 8 JEA 78.00 624
Bench / Windscreens 11 [EA 3,237.00 35,607
Trash Cans, 30" DIAM 11 |EA 324.00 3,564
TOTAL, Rowley Station Platform 0.00 660,699
0.00
Rowley River Bridge
Precast Concrete for Retainer Wall 3,408 |SF 30.00 102,240
Parker River Bridge
Precast Concrete for Retainer Wall 3,116 |SF 30.00 93,480
Track & Layover Civil Work
Precast Concrete - Curbing 230 | LF 9.70 2,231
TOTAL, 03400 PRECAST CONCRETE 0.00 $1,567,906
0.00
0.00
0.00
0.00
0.00
0.00




"Neil Levitt" To "Wilcock, David” <DWilcock@VHB.com>,
<nlevitt @dhkinc.com> <doug_peterson@urscorp.com>,

. <Jack_Cash@URSCorp.com>, <MMcardle@VHB.com>,
09/18/2006 10:25 AM cc “"Mickey Krockmalnic” <mkrockmalnic@dhkinc.com>

Subject Site Plans for Pawtucket/Central Falls Station

David, Doug, Jack, Mike, et. al.

Attached are the sketch site plans for Options 1, 2, and 3 for the Pawtucket/Central Falls Station. The
sections will follow a little later.

Please keep in mind that, since there is no site survey for the P&W yard, we have made some
assumptions about the height of the Conant Street Bridge--based on the clearance requirements for the
trains plus an allowance for structure below the deck surface we allowed about 24 feet together. At this
scale and at this level of development, these assumptions should be adequate.

)

Neil Opt 1_Reuse Exist Teminal.pdf Opt 2_Enty thru New Garage.pdf Opt 3_P&W Yard.pdf



















GZA Engineers and

GeoEnvironmental, Inc. Scientists
ASBESTOS AND HAZARDOUS
MATERIALS SURVEY REPORT

FORMER POST OFFICE BUILDING
WORCESTER, MASSACHUSETTS



TABLE 4

ABATEMENT COST ESTIMATES

Preliminary quéntity and cost estimates for asbestos abatement are provided herein for the
former Post Office facility, 235 Franklin Street, Worcester, Massachusetts.

Abatement and Disposal

Chimney Flashing Cement | Roof #2 50 SF 35/SF 3250
Flashing Felts/Cement Roofs 3,200 SF $5/SF $16,000
Penetration Felts/Cement Roofs 1,800 SF $S/SF $9,000
Vent Caulking Exterior SO LF 38/LF $400
Door Caulking Exterior 180 LF $8/LF 31,440
Window Caulking Exterior 3,250 LF $8/LF $26,000
9"x9” Floor Tiles 1% Floor 400 SF $2/SF $800
Linoleumn/Paper Backing 1* Floor 240 SF $2/SF $480

‘| Asphalt Plank/Mastic 1* Floor 13,150 SF $5/SF $65,750
Asphalt Sheet Flooring 1* Floor 6,600 SF $5/SF $33,000
Breeching Insulation Basement 750 SF $15/SF $11,250 .
Boiler Insulation Basement 600 SF $15/SF $9,000
Boiler Interior ACMs Basement 2 Boilers $10,000 each | $20,000
Tank Debris Basement 100 SF $5/SF $500
0-6" Pipe/Fitting Insulation | Throughout 3,300 LF $10/LF $33,000
8-12" Pipe/Fitting Insul. Throughout 410 LF $15/SF $6,150
Contaminated Carpeting 1* Floor 300 SF $1/SF 3300
Miscellaneous ACM/Haz Throughout 2 Man Days $400/Day $800
Smoke Detectors Throughout 27 Detectors $50/Detector | $1,350
Containerized Wastes Basement 2 Drums $800/Drum $1,600
Thermostats/Switches Throughout 25 Switches $50/Switch $1,250
PCB Items Throughout 1 Durnpster 36,000 each $6,000
Fluorescent Light tubes Throughout 100 Tubes $10/Tube | $1,000
Fluorescent Light Ballasts Throughout 50 Ballasts $10/Ballast | $500
Boiler Soot/Ash Basement Unknown $7,000 LS $7,000
Subtotal $252,820
10% Contingency 325,280
Contractor Total for $278,100

SF = Square Feet, LF = Linear Feet, LS = Lump Sum

File No. 17753.10

Page 1 of 1




REVISIONS TO CONCEPTUAL COST ESTIMATE

PAWTUCKET/CENTRAL FALLS

November 6, 2006
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URS Corp

PROJECT: Worcester - Franklin St. SHEET NO. 1 OF 1
SUBJECT: RR Bridge Estimate COMP. BY: DEP DATE: 08/10/06 {
JOB NO. 10159932 CHKD BY: DATE:

ESTIMATE TO REPLACE P&W / CSX RR BRIDGE OVER FRANKLIN ST.

Description:
Current bridge carries 2 tracks from P & W Railroad and 4 tracks from CSX Railroad.

In order to widen Franklin St., the existing bridge would have to be replaced, including
both abutments.

Assumptions:

1) Based on a preliminary highway alignment placing the proposed abutments 2 feet behind
the proposed back of sidewalk, the bridge span would be lengthened from 100’ to a proposed
132" span.

2) New abutments would be required. Existing wingwalls could be retained and tied into the
proposed abutments.

3) The existing superstructure and abutments would have to be removed (at least 1' below grade).

4) Existing railroad traffic needs to be maintained. Assume 1 track for P & W and 1-2 tracks for
CSX will be maintained at all times. Additional costs due to track time delays or additional
track infrastructure (ie - adding an interlocking) to maintain schedules are not included.
This would require an in-depth consultation with the track owners.

5) Staged construction will be required. Assume Stage 1 - build outside P &W and CSX portions.
Stage 2 - build inside P & W and CSX portions. Rai! traffic will need to be shifted as needed.

6) Temporary Support of Excavation (SOE) will be required.

7) Assume $40C / SF for replacement bridge cost

8) Assume 20% of bridge cost for track work, RR coordination & RR flaggers

Estimate:

Proposed Bridge Replacement
132" span x 318" wide = 41976 SF

41976 SF x 5400/ SF = $16,790,400
RR track work, coordination & flaggers (20 %) $3.358,080
Contingency (10 %) $2.014,848

TOTAL $22,170,000




Vo "Neil Levitt" To <Jack_Cash@URSCorp.com>,

P <nlevitt@dhkinc.com> <doug_peterson@urscorp.com>
HL v 10/19/2006 10:44 AM cc "Mickey Krockmalnic" <mkrockmalnic@dhkinc.com>
& bce
Subject Revised Option 1
Jack,

1 was supposed to speak with you yesterday evening, but didn't get a chance to call. Now I am rushing
out the door. However, attached is a copy of the revised Option 1 plan for the existing terminal site.

The three major changes are:

e The platforms have been switched to the opposite sides of tracks 1 and 2.
The elevator to the east has been moved about 3'-4"further to the east then its current position.
e The retaining wall under the station on the east side has been demolished and moved to a

position underneath the column row above/coinciding with the exterior wall of the east wing and
aligned with the station/column line, i.e., not parallel to its current position. This means it moved
east about 1.3' at the south end and about 5.4' at the north end (making an fully adequate
platform for Track 2.

T will be out for the rest of the day. Probably in the office tomorrow morning until about 10:30. Then

back on Monday AM, when I will be able to send you a sketch for the new Option 2.

Neil Levitt BEV'D.-0pt. 1_Reuse Exist Terminal pdf
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"Mickey Krockmalnic " To <Jack_Cash@URSCorp.com>,

<mkrockmalnic @dhkinc.com <doug_peterson@urscorp.com>
> cc "Neil Levitt" <nlevitt@dhkinc.com>
10/24/2006 11:10 AM bee

Subject FW: PDF Pawtucket - Option 2

Jack/Doug,

I send this in Neil's name (had to rush to a mtg. in Conn.). It is Option 2, showing a new bridge
from which stairs and elevators lead down to platforms. Garage is the same. The relocation of
the retaining wall (see dotted line) - still necessary.

Mickey

LECOWMWASROIT™ STALTOE I ATROR_M w2
From: Allen Trombley @& e oF BLDE  EAST Wws &
Sent: Tuesday, October 24, 2006 11:03 AM AVOrn  MEDIEYicXs BLdDG SwPPoRIY

To: Mickey Krockmalnic
Subject: PDF

Mickey,

As requested.

‘&2

Allen AMK PDF.pdf
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OPTION 1 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - REUSE EXISTING STATION |
PROJECT NO.: 10160343 Prepared Sy: J. Cash Dele: g2t €
Checked 3y- D. Peterson Daie. N2€ 2
tern NoJ DESCRIPTION ary ! UNIT UNIT SUB-TOTAL TOTAL
Specification COST COST COST
Section 1
1 Re-cvate Existrg Staticn 81 _e 34,380 SF 7ely 89165088 6,016,500
I~ des:
Ex »ra e .val 0% .....ngenvelops
Inte r-eno ...ioft ding. es
Re,  ationof.  ng utilities
2 Structura_Stengthening cf éullding 1 Lump Sum 1.6mcivan $§ 1¢6...2]8 1,800,000
[nguces:
Repairof Bu” ~  Sugoart Gircers Cver Tracks
Repaicof Bu” ~  Flcor Slabs
|
3 “wParkir ~ ge ~ Jnsiag, SF 8§ 9792 _§ 9,792,000
_ 3L 315Cars) 1
4 New ' “laforms 1600 FT 1206[S 1 TS 1,920,000
28 “teaw.Ca s,
5 Relocate Cate~ary Su| ~ s 25 EA 43700 |§ “120830 § 1,120,600
1 . i
6 k Sinn o anc O unicaticn 1 Lump Sum 128~~~ § 125 )| $ 125,000
— Ty BS - _
Ai;h Speed Train Pe . gerWarning i
7 - L 1 'ur Sim 1870. 8§ 1970, 1,970,000 D
4 uwds _ - R =
_Swree: R
-
) o = T
tar ~ ‘ X : g N\
|
1
A<hux=— Stal Cost_$ 22,744,100
e, Contingency $ 11,372,050
l TOTAL COST: i:: 34,117,000 —

Assumptions:
1.Land ac -~ oostg -~ e
2. Parking garage has 3 |leve!s and 315 park g spaces

3. Does nctinclude com ...tialdevec .. .cosls

CONYTING . &
IN ®(,970,000. (S0%

DeE 1N CofT (RN ieT

e

L AT M CogT SEERS Low Fve FUO HH-LBBL rArr

S P Mt M. 2M el P2 -2 .4YM

N NR~Fp

2. WALK ASLEOC LNWIN CINMERUMN. AL Foor

2, Tk wogk ¢
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OPTION 2A - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - NEW STATION

PROJECT NO.: 10160343 Prepa-ed By: J. C~ Date: 2l 8
CreckedBy: D Pe —on Cate: i e’
|
item No./ DESCRIPTION roary UNIT L UNIT SUB-TOTAL TOTAL ‘
Specification COST COST cosT
Section |
1 New Stat'or Structure 34 380 SF $ 25018 8535000 |8 8,595,000
2 De [ Exist ng Staticn 1 LumpSumr [$ 11000 $ 11000 1|S$ 1,160,000
3 New Parkirg Garage ““52 SF $ 85 § 979200018% 9,792,000 |
{» 2v.s/315 Cars! l
- - T
4 New Trainl . .orms 18400 FT & 12 |8 19%uee. § 1,920,000
2@ 820 7t ea
5 Relocate Catenary ™~ 28 EA v 431, 8 iz L, 1,120,600
1
6 Track & - ana Comr-unication - - n Sum - 125500 1§ 125632 | $ 125,000
ol ae '
~r Speed Train anger Warning System
] _
7 P 1 LumpStm % 197 E197Cu 8 1,970,000
In..uu@s:
Street ‘Wark |
Sid walks ‘
L. s ——
Landsca: 3 |
- —_— — 11— — 1 I —
— _ —_— — — _ [ j
— |
|
Sub-Total Cost  $ 24,622,600
Add: 50% Contingency S 12,311,300
TOTAL COST: § 36,934,000
Assumptions:
1.land avy ~ costs notin

Pawtucket Est - New Station.xls

2. Parking garagse has 3 levels and 315 parking spaces
3.° 5 7 cludeconr < o t cosis

4. New station has same SF foor a-ea.
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OPTION 28 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - EXISTING STATION NOT USED

PROJECT NO.: 10160343 Prepared 3y: J. Cask Date: 9/29/2006
Checked By: D. Pe'erscn Date: L .23
item No./ DESCRIPTION Qry UNIT UNIT " SUB-TOTAL TOTAL
Specification COST COST COSsT
Section ]
1 New P T Garage 123,510 SF $ 85 [ $ 1049835C|S 10,498,350
B 3L 39G Cars) ’
2 New Tra ~ Flatforns 1.600 =" i2 8 1.92000C | § 1.920,000
2@ 8CC Fi. ea — <|
3 Relccate Catenary Supperss 25 EA $ 431 $ 11206008 1,120,600
4 Track ¢ ~ais and Comm.nication 1 turpSem  § 125.00C § 125020 $ 125,000
In¢ EN ] S
tgh< eeaT ~Pasenge Vi~ ~Sys:m 1
5 C 1 Sim _§ 1 -8 1 s 1,850,000
- * Work
€ zwalks
Ut =s
Landscapirng r[
L
|
i
T
[ _ - — J——
I 1 1
Sub-Total Cost_ § 15,513,950
Add: 50% Contingency $ 7,756,975
TOTAL COST: § 23,271,000
Assumptions:
1.tand e~ - costsnctir  -ded
2. Parxing garage has 3 "evels and 39C pa-king spaces
3. Coes nctinc..cde commercial devecr .1t costs
Pawtucket Est - No Station.xis 1of1 10/3/2003
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OPTION 3 - PAWTUCKET/CENTRAL FALLS COST ESTIMATE - P&W SITE

PROJECT NO.: 10160343

2.Cc Street Brogev bemoc ctoa 3edestn'ans to cross over

the wracks between the par ing Ict ara the

Prepared By: J. Cash Date: 9/29/2008
Crecked By: D. Peterson Dzte: 9/29/2C06
ftem No./ DESCRIPTION toary UNIT UNIT SUB-TOTAL TOTAI
Specification COST COST COs
Section
1 New Park~ Lot 1 Lump&um | § 750, ., $ 5. |$ N\, 750,000
{250 Cars P o
[~ ¥
2 New Tra Platforms 1,600 [ s 200 . 3z... |S 4 3200000
2@ BCO F:. ea W/ Ca s
3 Relocate Catenary € -~ & 26 EA $ 4310018  1.123€ S 1,120,600
4 Track € ~~1ls and Comm:n catien 1 Lump Sum |$§ 875000 [ $ 875" $ 875,000 I
Ir~
+ jhSpeed” :a1Passe ~ -) 'a~ 3 Syslem
«locate Signai
5 Civii 1 e 18um [§ 2Ll L 200300 [§ ( 2,900,000 |
S {\‘iork
S ‘ewalks
= Tee —_—
Landscagi~g
[ 1 |
| | ! f
I 1
Sub-Total Cost § 8,845,600
Add: 50% Contingency $ 4,422,800
TOTAL COST: § 13,269,000
Assumptions:
1. Land accuiston cost o .ded

2 New (m\emd‘:ﬁ) PREYW Yard Coct OoT /NeLOPEDd

STAIRS & TRAMAL. FRoOM &BRIDST /ity Be=Ppu T
A CONANT & Nob:b/mmeoueueurg

Pawtucket Est - P&W Site.xls
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Figure F-3
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Noise and Vibration Evaluation

A preliminary assessment was conducted of the existing noise and vibration
environment and the potential effects of reinstituting passenger service at the
historic train station (Station), focusing on the area immediately surrounding
the proposed Station site in Pawtucket and Central Falls, Rhode Island.

______________________________________________________________|
Noise and Vibration Analysis

The area surrounding the proposed Station site features a mixed-use and
densely populated urban neighborhood that is split between the cities of
Pawtucket and Central Falls in Rhode Island. The predominant land uses in
immediate proximity to the Station site are residential, commercial, and
business-professional. The nearby residences, considered by the Federal
Transit Administration as Category 2 noise-sensitive use are potentially
affected by project-related noise and the Station building itself is potentially
affected by project-related construction vibration.

While other noise-sensitive uses are in the general area of the Station, they are
beyond the zone of potential noise or vibration effects of the project, with the
closest school located one block northwest of the proposed Station site. There
are three parks each several blocks away from the site: Jenks, Slater, and
Wilkinson. In addition, 18 churches are within half a mile of the project site,
including New City Church, located one block south and Holy Cross, located
one block east.

Existing Noise and Vibration Environment

During a site visit and walk-a-round survey conducted on March 10, 2006, the
existing ambient noise and vibration conditions were subjectively evaluated
by a noise and vibration control engineer who is certified in Transit Noise and
Vibration Impact Assessment. Additionally, three short-term sound
measurements were performed around the perimeter of the existing Station
building during approximately 8:00 am to 9:30 am. The Station site was



isolated by chain-link fencing and was not in use during the measurements.
Thus, all measured environmental noise was due to local community activity,
dominated by pedestrian activity and traffic on the adjacent, surrounding
streets. The measured equivalent sound lewg) yaried from 58 to 64 dBA

Leq, With @ variability between theskand the statistical mean sound level

(Lsg) that is consistent with measurement of intermittent traffic and pedestrian
noise. The measured sound level range from the high 50’s to low 60’s dBA is
also consistent with the acoustician’s subjective evaluation of the noise
environment and that of a typical urban setting. Based on the usual reduction
of noise during the nighttime hours (typically 7-10 dB&ylthe estimated a

for the area surrounding the site is 61 to 63 dBA.

Project Noise and Vibration

The FTA has published a detailed methodology for determining the potential
for significant environmental impacts from project-related noise and/or
vibration? This study will utilize the “screening” and “general” methods of
analysis. The FTA provides a very generalized and conservative table of
“Screening Distances for Noise Assessments” that are based on the
subcomponent of a transit project, in this case a commuter rail station.
Screening distances are considered thresholds for a high likelihood of either
“no impact” or “take a closer look”. The screening distances for a “commuter
rail station” are 450 feet from a station that has an “unobstructed” view to
surrounding uses and 225 feet where there are “intervening buildings”.
Because the proposed project Station has some atypical features, such as
passenger platforms and tracks in-cut below-grade, and concentrated parking
in a vertical seven-floor structure it doesn’t obviously fit either basic
screening distance. Thus, a preliminary general noise assessment was
performed. The primary noise source of the proposed Station is the multi-story
parking structure and attendant motor vehicle activity plus some local transit
bus activity in front of the Station. The Cadn@ Hoise model was used to
estimate the potential noise from the project. Based on the traffic analysis for
the project (provided by Gordon R. Archibald, Inc.) and preliminary site plan
(provided by URS, Boston), the increase in peak-noise-hour sound levels are
approximately:

+ <1 dBAto 2 dBA on Clay, Barton, and Broad Streets,
* 6 dBA along Montgomery Street, and

» the overall ly, generated by the project would be 55 to 58 dBA. This
project Ly, is less than the existingl,

v

LFTA, US Department of Transportation, May 2006. Federal Transit Administration, Transit Noise and Vibration Impact
Assessment Manual, FTA-VA-90-1003-06.
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» the existing community noise plus project noise would result in a
future Ly, range of 62 to just under 65 dBA. This range of increase
over the existing §, results in No Impact according to the FTA criteria
for noise impact.

Short-Term Noise and Vibration Impacts

Noise and vibration related to construction would result from the operation of
heavy equipment needed to construct the project. Local ordinances generally
regulate noise and the contractor will be required to adhere to any applicable
regulations of Central Falls and Pawtucket.

Noise produced by construction equipment working on this project would
occur with varying intensity and duration during eight basic phases of
construction. Overall project construction is estimated to require
approximately 18 months.

Noise from construction activity is generated by the broad array of powered,
noise-producing mechanical equipment used in the construction process. This
equipment ranges from hand-held pneumatic tools to bulldozers, dump trucks,
and front loaders. The exact complement of noise-producing equipment that
would be in use at a given construction site during any particular period is
difficult to predict. However, the maximum noise levels from construction
activity during various phases of a typical construction project have been
evaluated, and their use is believed to yield an acceptable prediction of a
project's potential noise impacts. Therefore, except for special activities, such
as pile driving, the evaluation of project construction noise impacts that would
occur during the project is based on typical noise levg) (anges for

industrial construction sites as shown in Table G-1 for various construction
phases, where all pertinent equipment is present and operating.

Table G-1. Construction Activity Noise Levels
(Leg at 50 feet reference distance)

Ground Clearing 8416 dBA
Excavation 89+7 dBA
Foundations 78+3 dBA
Erection 85+7 dBA
Finishing 8916 dBA

Source: U.S. Environmental Protection Agency, 1971

v
2 |bid. Chapter 3.



Because of vehicle technology improvements and more-strict noise
regulations enacted for licensed vehicles since 1971, this analysis will use the
midpoint noise level shown above. This information indicates that the overall
noise level generated on a construction site could reach a maximum short-
term noise level of 89 dBA at a distance of 50 feet. Noisy construction
activities could be in progress on more than one part of the project site at a
given time, although it is unlikely that noise levels on two separate
construction areas would peak simultaneously. The magnitude of construction
noise levels varies over time because construction activity is intermittent and
power demands on construction equipment are cyclical. Because of this
cycling, the averageel,would be about 3 dBA lower than the 89 dBA

maximum noise levels. A conservative estimate of maximum sustained
construction noise levels would be 86 dBA at 50 feet.

Noise levels generated by construction equipment (or by any “point source”)
decrease at a rate of approximately 6 decibels (dB) per doubling of distance
away from the source (Diehl, 1973). Therefore, at a distance of 100 feet the
noise levels will be about 6 dB lower than at the 50-foot reference distance.
Similarly, at a distance of 200 feet the noise levels would be approximately 12
dBA lower than at the 50-foot reference distance. Typically, construction
noise will occur between the hours of 7:00 am and 6:00 pm. Construction
noise after these hours would likely require a variance to local noise
regulations.

Construction vibration impacts could result from activities such as pavement
breaking, jackhammer use and pile driving conducted in proximity to very
sensitive structures. There would be no structural vibration impact to off-site
buildings and no vibration annoyance if these activities are not conducted
during evening and nighttime hours. Mitigation of construction impacts may
require use of alternative construction techniques, restriction of hours of
vibration-producing construction activity or both.

Table G-2 identifies the vibration source levels for construction equipment at
25 feet. This construction activity vibration is generally intermittent and
temporary and, therefore, does not result in a significant impact to receivers
with the exception of properties located within 25 feet of the activity.

The following formula was used to estimate the propagation of vibration to
nearby receivers:

PPV equip = PPV ref x (25/Bj

where PPV (equip) is the peak particle velocity in inches/sec of the
equipment, adjusted for distance; PPV (ref) is the reference vibration level in
inches/sec at 25 feet from Table G-2; and D is the distance from the
equipment to the receiver in feet.
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Table G-2 Vibration Source Levels for Construction Equipment (From Measured Data)

Equipment

Peak Particle Velocity (PPV) at
25 ft (in/sec)

Approximate Vibration Level
(VdB) at 25 ft

Pile Driver (impact)
Large bulldozer
Caisson drilling
Loaded trucks
Jackhammer
Small bulldozer

1.518
0.089
0.089
0.076
0.035
0.003

112
87
87
86
79

58

Source: Transit Noise & Vibration Impact Assessment, Federal Transit Administration, May 2006.

Using this formula, propagation distances were computed based on a vibration
damage threshold criterion of 0.20 in/sec (approximately 100 VdB) for fragile
buildings or 0.12 in/sec (approximately 95 VdB) for extremely fragile historic
buildings. The calculated propagation distances for a pile driver, which
produces the most vibration, are 27 feet for fragile buildings and 28 feet for
extremely fragile historic buildings. These distances indicate that any fragile,
or extremely fragile historic buildings located this close to pile driving, would
have a probable impact from resulting vibration emitted during construction
activities. If pile driving is necessary to construct the project then care should
be taken to protect and avoid any damage to the existing historic train Station
building. Standard construction is not expected to be affected by construction
vibration.

Positive and Negative Impacts of a New Commuter Rail

Stop

The primary difference between the existing environmental noise conditions
surrounding the project site and the future-with-project noise conditions
would be the increased surface street vehicular traffic and its associated noise.
Minor secondary noise emissions include Station platform public address
announcements and the “train approaching” warning signal. Both of these
sources would be located at the existing track elevation that is in a trench and
below the grade of the surrounding uses. Based on its size and location, the
new parking structure is likely to provide some shielding of traffic noise from
Broad Street that now affects residences on Montgomery Street. There would
be no differences in vibration levels between existing and future-with-project
conditions.

Potential operational impacts, both positive and negative from the new
commuter rail stop are summarized below.
Positive impacts include

» Potential reduction in Broad Street traffic noise affecting portions of
Montgomery Street



» Potential for reduced vehicle congestion may provide a slight noise benefit
due to less vehicle braking and acceleration and potentially less horn
blowing.

Negative, non-significant impacts include

» Perceptible but not significant traffic noise increases in the morning
and afternoon peak-two-hour traffic periods, with small, likely not
perceptible changes during the off-peak hours throughout the
remainder of the operational activity period of the train Station
(5:00AM to Midnight).

» Possibly audible but minor additional noise from platform paging
system and train approaching signals.

« Noise from temporary construction activities.

« Slight with-project noise increases above the existiadHat result in
“No Impact” according to the FTA criteria for impact.

« On-site vibration from temporary construction activities (see
discussion below).

The only potential vibration impact associated with the project might arise
from high-vibration construction activities such as pavement breaking,
vibratory soil compaction, and pile driving. Because of the site configuration
and the distance to surrounding use structures, it is not likely for any
construction vibration impacts to occur off-site. However, these and any other
high vibration construction activities conducted in proximity to the existing
train Station building should be carefully planned and conducted to preclude
damage to this historic structure.

Recommended Design Considerations

Because the project will not cause significant impacts there are no required
noise mitigation measures. However, project design considerations and
operational actions to minimize noise generation and annoyance to adjacent
noise-sensitive use are appropriate. For example, mechanical equipment such
as heat pumps, condensers and ventilation fans should be specified and/or
located and/or shielded to minimize noise emission toward residential uses.
Locate any large refuse bin unloading area on the noisier (Broad Street) or
less sensitive (Clay Street) sides of the project. The platform public address
system and “approaching train” warning signal should be designed for
minimum effective sound levels and loudspeakers oriented to focus sound
only on the platform area and minimize direct and reflected sound emission in
any other directions. The parking structure should consider design features
that minimize or avoid typical parking structure noise (car door slams, engine
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starts, tire squeal, etc.) propagating toward Montgomery or Barton Streets. If
necessary, project traffic on the more noise-sensitive streets might be
minimized by time-of-day control of specific parking entrances and/or exits.

The use of best practices for project construction noise control is
recommended. Typical best practices are provided in the Appendix.

Indirect, Cumulative, and Unavoidable Impacts

Indirect adverse impacts are not anticipated to result from the project.

The project, when combined with other present and reasonably foreseeable
future projects in the immediate vicinity of the train Station having
contemporaneous construction and operations could cause adverse cumulative
noise impacts.

The train Station project would not create unavoidable adverse environmental
noise or vibration impacts.
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